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Monsanto oil additives specially designed to meet the needs of the 


oil industry include :— 


SANTOPOUR B Pour point depressant 
SANTOLUBE 398, 3946 Afotor oil inhibitors 
SANTOLUBE 203B Afotor oil detergent 
SANTOLUBE 204, 205, 210, 388, 382 


Medium and heavy duty combinations 


SANTOLUBE AR Rust inhiditor Sor turbine oils 
SANTOLENE F studec inhibitor for fuel oils 


(Santopour and Santolube are Registered ‘Trade Marks) 


victoria station Hose, Vitra tres, Lon 
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DRIMAG 


Differential Pressure 
Transmitter 


HIGHEST ACCURACY © WIDEST RANGE @ CLOSEST CONTROL 


— FASTEST SPEED OF RESPONSE 


The Elliott DRIMAC 
force-balance transmitter 
converts a static or differential pressure into a 
pneumatic output pressure for the operation of a 
local or remote indicator or controller. The unique 
system of cross spring suspension eliminates friction. 
Instantaneous response is given by the DRIMAC 
which has a sensitivity of 0-1°,,.. The output pneumatic 
pressure is the standard range 3-15 p.s.i. for use with 
control valves, recorders, etc. The DRIMAC is 
completely accessible. easy to maintain and is built 
throughout in corrosion resisting material. Provision 
is made for a range of differential pressures (from 
0-5 in. w.g.t o 700 in. w.g.) * with in-the-field” range 
change facilities. 


INTERNAL CONSTRUCTION. 7/)is part sectional view shows the yoke 
construction of the weighbeam, the cross-spring mountings and the 
dis position of the nozzle and restrictor assembly. The compound weighbeam 
system gives infinitely adjustable input output ratio between 1:1 and7:1, 
The auxiliary beam extends bevond the cross-spring mountings and is con- 
nected by a vertical link to the balancing diaphragm mounted on base plate. 
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equipment 


WHEN LINE CABLE SYSTEMS 
IMPRACTICAL UNECON 


USE G.E.C. \ 
5-CIRCUIT JUNCTION 


RADIO 
EQUIPMENT 


MATCHING 
TRANSFORMER 


& Y 
IGNAL 
=? It provides up to five circuits by frequency- 
oe division-multiplex operation over the fre- 
SUPP Y quency-modulated VHF radio link, and has 
| the advantage of a narrow occupancy in the 
congested VHF band. 
Mains All equipment panels are of the slide-in 


type. Easily accessible for maintenance. 


Small — inexpensive — available for quick 
delivery. 
: ttt ingle circuit, 3 and OTHER Ccaxial cable term 
2-circuit equipment EQUIPMENT nal equipment for up 


wire lines. Coaxial cable systems (960 circuits). 


GY for oferation over open to 16 super groups 
Z 
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consult 


G 12-6C-circuit equip- for television Wide band VHF and 

Z ment for operation VHF trunk radio 

% cver non-loaded car- Power Ine carrier systzms fcr up to 720 
rier cables. equipment. speed circuits. 


for ali telecommunication equipment 


THE GENERAL ELECTRIC COMPANY LTD. OF ENGLAND 
TELEPHONE, RADIO AND TELEVISION WORKS — COVENTRY 
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Ae A complete range of 
of two complete terminal equipments 
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Portrait of a Prospector 


ESEARCH leads the way. And Anglo-Iranian has 
always been a pioneer in research. As early as 
1915 the company established a research station 
at Sunbury in Middlesex which now employs 700 
people. The alkylation process was discovered and 
developed at Sunbury. The gas analysis laboratory 
there is one of the best-equipped in Europe. At 
Anglo-Iranian’s other main research station at 
Kirklington Hall in Nottinghamshire, valuable re- 
search goes on into prospecting methods and 


THE BP SHIELD IS THE SYMBOL OF THE WORLD-WIDE ORGANISATION OF 


Anglo-Iranian Oil Company 


| 


oil-field operation. 

Research is an integral part of Anglo-Iranian’s 
many activities. With its subsidiary and associated 
concerns it is one of the largest and most progressive 
oil companies in the world. 
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This is the sign of a new standard 


in service to motorists. By training 


SS 


garage staffs in the latest methods, 
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the SHELL AND BP SERVICE aims to 
raise the general level of courtesy 


and efficiency throughout the 


Www 


couniry. Help us by always asking 


for service when you drive in. 
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It identifies the products which are 


Y 


marketed by Shell-Mex and B.P. Ltd. in 


England, Wales and Northern Ireland, | 


by Scottish Oils & Shell-Mex Ltd. 


in Scotland and by Irish Shell Ltd. in 


the Republic of Ireland. Behind all . 


these companies lie the vast resources of 


the Shell and Anglo-Iranian Oil Groups. 
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It tells of the link between J. & P. and oil . . . but it does not tell why 
J. & P. are concerned with so many of the great oil projects. 


PICTURE 
THAT 


It is not merely that our range of products enables us to undertake 
complete electrification schemes. It is not merely that the quality of our 
products is second to none. But in 1922 we did the first electrification 
scheme at Abadan . . . and ever since we have been gaining more and 
more experience. That is why J. & P. are associated with the world’s 


TELLS 
ITS OWN 
STORY 


progressive industries as specialists in the transmission, transformation, 
and control of electricity. 


JOHNSON & PHILLIPS LTD. CHARLTON, LONDON, S.E.7 
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COMPREHENSIVE 
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ANCHOR 
SULPHURIZED 


OILS 


Clayton, Manchester || 


ANCHOR CHEMICAL COMPANY LIMITED 


LOW FREE SULPHUR 


‘LOW CORROSIVITY 


HIGH EP RATINGS 


MINIMUM ODOUR 


GOOD COLOUR 


TO. MEET ALL REQUIREMENTS 


Telephone: East 2461-6 © 
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ASTM—IP 
PETROLEUM 
MEASUREMENT 
TABLES 


Prepared jointly by the Institute of Petro- 
leum and the American Society for Testing 
Materials, these standardized tables will be 
of incalculable benefit to all concerned 
with the measurement of petroleum pro- 
ducts. 


The Tables are available in three edi- 
tions, viz: 


Price 63s. 
($8.75) 
Price 50s. 
($7.00) 
Price 55s. 
($7.70) 


American (U.S. units of measurement) 
British (Imperial units of measurement) 


Metric (Metric units of measurement) 


and are obtainable from 


American 
Society for Testing Materials 
1916 Race Street 
Philadelphia, Pa., U.S.A. 


Institute of Petroleum 
26 Portland Place 
London, W.1 
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great development 


AS SUPPLIED TO LATEST REFINERIES _ page 


The Foamite 4-inch geared Monitor, using either Instit 
into 
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the Monitor tower. The Monitor can be operated "imple 
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foam or water, ready for operation at the top of 
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The Monitor is cortrolled by bronze gearing 
operated from the hand wheels illustrated. The 
wheels are positioned for ground operation by 


means of extension spindles running down the tower. 


Foam is produced by Foamite Model 30 Pressure 
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highly 
much 
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Foam Maker, shown below. 
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The New Review 


In the first issue of the Institute of Petroleum Review, the 
President, Sir Andrew Agnew, pointed out that the new publica- 
tion represented a new and very special service to the petroleum 
industry. “In these days, most of us can only hope to become an 
expert in one branch of our complex industry but we all can 
benefit from a better understanding and appreciation of what our 
colleagues are doing in other fields. The /P Review, by its articles 
and notes will, we feel sure, help to promote this better under- 
standing of the industry as a whole, and provide a means for 
interchange of information and opinions to the advantage of all.” 

The Institute of Petroleum Review was first produced in 
January 1947 and largely due to paper restrictions the page size 
adopted was demy-octavo (83-53 inches)—the same size as 
the original page size of the Journal. The Journal page since 
1935 has been an intermediate size (9 6 inches) requiring 
specially cut paper. 

By a minute of 10 December 1952, Council decided that the 
page size of both the Journal and the Review should be demy- 
quarto (11 «83 inches). The reasons for this decision were 
largely a desire to improve the appearance and design of the 
Institute's two monthly publications and to bring their sizes 
into conformity with those of many other scientific and technical 
journals. It was also desired to improve and increase the size 
of the Review. 

The Publications Committee has taken the necessary steps to 
implement Council’s decision and the larger page Review is a 
consequence of this. The policy with regard to the Journal is 
unchanged: it is the medium for the publication of technical and 
scientific papers embodying the results of research in petroleum 
technology or representing original contributions to thought and 
knowledge on the subject. The Journal also contains the records 
of the proceedings of the Institute at ordinary and general 
meetings. 


The Review, on the other hand, is intended to serve a different 
purpose. It is essentially a monthly periodical for members and 
for the general reader, containing papers and articles of a less 
specialized type than those in the Journal—papers that can be 
read by the non-specialist for both information and interest, 
articles which will give the worker in one field some understand- 
ing of what his colleagues in other fields are doing. It aims to 
provide material of interest to the student and the senior executive, 
to the marketer and to the refiner. It will also cover news and 
views and events, record the activities (both social and otherwise) 
of the Institute and of its Branches, and give an opportunity 
to members to express their views on any appropriate subject 
within the scope of the Review. 

We hope you will like the Review in its new format, and we 
would like to emphasize again that it is the members’ journal 
and that ultimately only the members can ensure that it contains 
the material that they want. Articles, notes (personal and other- 
wise) and expressions of opinion will be welcomed by the Editor. 
We would particularly draw the attention of members to the 
question of correspondence. An active correspondence column, 
in addition to the value of the opinions expressed by the writers, 
can serve as an indication of the interest which the publication 
has for its readers. Whilst we cannot promise to print every 
article or contribution sent in, we do hope to receive many 
which will be of sufficiently general interest to include in our 
still limited space. 

There have been changes in structure of the Institute during 
the last seven years and we hope in the future to have the ad- 
vantage of the co-operation of the Public Relations Committee. 
Further, although the aims of the Review as outlined in the first 
issue are substantially unchanged, we hope in the future to pub- 


lish many more of the papers presented at the Branches of the 
Institute. 


The International Economic Situation and 
the World Industry” 


By G. P. GLASS (Associate Member) 


Events have clearly established the importance of the oil 
industry as a major factor in economic development in both 
highly industrialized and in relatively undeveloped countries, so 
much so that the future of the oil industry and the future of the 
world itself are inextricably connected. 


The Dollar Problem 

The outstanding problem of the day is the dollar problem, 
which stems basically from the remarkable development of the 
U.S.A. as an international trading nation. The extent of this 
\development may be illustrated by the trend of world trade 
jover the past quarter of a century as shown in Fig. |. 
_ In terms of value world trade in goods has increased signi- 
ificantly since before the second world war, but this increase is 
very largely due to the impact of inflation on general price levels. 
In 1938 the value of world trade in goods, excluding the trade of 


*Paper read to the Institute of Petroleum Operations and Economics 
Group, 7 December 1953. 


the Soviet Sphere was $44,000 million. By 1952 it had increased 
to around $153,090 million. 
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For the purposes of general comparison, the foreign trade of 
the U.S.A. and Canada may be regarded as representing the 
relative importance of the dollar in international trade and the 
foreign trade of the sterling area as a measure of the importance 
of the pound sterling in international trade. The breakdown of 
world trade over the years clearly indicates that in terms of value 
the importance of the dollar has increased relative to the im- 
portance of the pound sterling. This is more clearly illustrated 
in Fig 2, which shows the distribution of world trade in the years 
1938 and 1952, expressed in terms of percentages. 


UNITED STATES & CANADA LATIN AMERICAN REPUBLICS 
COUNTRIES 
“<< (EXCL ULK., EIRE & ICELAND)" * * 
STERLING AREA (EXCL. UK.) === OTHER COUNTRIES RS 


UNITED KINGDOM 


Fig 2. Distribution of world trade excluding Soviet sphere. Figures 
in percentages. 


In 1938 the U.S.A. and Canada were responsible for 16 per cent 
of the world’s visible trade. By 1952 this percentage had increased 
to 23 per cent—an increase of nearly 50 per cent. The importance 
of the pound sterling in the same period declined markedly. In 
1938 the foreign trade of the sterling area accounted for 28 per 
cent of world trade, by 1952 this percentage had fallen to 25 per 
cent. 

It is generally agreed that this shift in the relative importance 
of the U.S.A. as a major trading nation is probably the main 
single factor accounting for the severity of the dollar problem 
in the post-war world. 

In its most simple form, the dollar problem may be measured 
by the difference between U.S. exports of goods and services and 
U.S. imports of goods and services. This is illustrated for the 
years 1951 and 1952 in Fig 3. 
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Fig 3. Financing the dollar gap. Thousand million U.S. dollars. 


In 1952 the dollar gap was 5.2 thousand million dollars as 
compared with 5.7 thousand million dollars in 1951. Many 
methods have been used to fill the dollar gap, but perhaps the 
most significant are the loans and grants which have been made 
available by the U.S. Government. 

The significance of U.S. foreign aid since the end of the war 
is not always appreciated by those who think the only solution 
to the dollar problem is to sever trading links with the dollar 
area. All U.S. aid following the first world war was extended in 
the form of loans which had to be serviced and which were 
repayable. Since the second world war, however, of the $41,000 


million injected into international circulation by the U.S. govern- 
ment, no less than 70 per cent has been in the form of grants. 
There is no reason to suppose that a government which renders 
such valuable assistance to foreign countries in the interests of 
international prosperity will be completely antagonistic to any 
proposals which may be directed towards a solution of the dollar 
problem. The ultimate form these proposals may take has been 
sketched out by Mr Lewis Douglas in his recent report to the U.S. 
President, in which he reviewed world trade and currency prob- 
lems with particular reference to the position of sterling as an 
international currency. He recommended greater liberalization 
of imports into the U.S.A., measures to stimulate U.S. private 
foreign investment, and the development of measures to abate 
the violent fluctuations in the prices and volume of key raw 
materials entering world trade. 

Consider what has been happening in the oil industry during 
the period. The most remarkable feature of oil industry opera- 
tions since before the second world war has been the rise of the 
Middle East as a major source of oil supplies. The increasing 
importance of the Middle East is clearly illustrated in Fig 4, 
which compares Middle East crude oil production in 1938 and 
1952. 
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Fig 4. Middle East crude oil production 1938 and 1952. Million 
metric tons. 


This has enabled Governments in Western Europe to escape 
some of the worst effects of the dollar problem, while U.S. 
companies operating in the Middle East have found it easier to 
maintain their marketing Operations in many countries, par- 
ticularly in Western Europe. The so-called local currency 
arrangements between U.S. companies and West European 
Governments have undoubtedly been greatly facilitated by the 
fact that the U.S.A. companies concerned have been increasingly 
involved in operations outside the Western Hemisphere. 
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Fig 5. Sources of West European oil supplies. 
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The increase in Middle East crude oil production has been 
intimately associated with the increased level of oil requirements 
in Western Europe with the result that Western Europe is now 
much more dependent on sources of supply in the Middle East. 
This is illustrated in Fig 5. In 1938 19 per cent of Western 
Europe's oil supplies came from the Middle East but by 1952 no 
less than 73 per cent came from Middle East sources. 

Western Europe's imports of oil from the Middle East have 
been largely in the form of crude oil—a feature of oil industry 
operations which is not entirely unconnected with the dollar 
problem. As a result, there has been a large increase in Western 
Europe's crude oil refining capacity. 
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Fig 6a. 


Fig 6a shows that over the period 1947 to 1952 West European 
crude oil refining capacity increased from some 15 million 
metric tons per annum to over 80 million metric tons per 
annum. Nor is the process yet complete. 
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Fig 6b, Crude oil refinery capacity in O.E.E.C. countries (excluding 
Austria), 1955 estimate. Million metric tons per annum. 


It is estimated that by 1955 refining capacity in Western 
Europe will be over 100 million metric tons per annum (Fig 6b)— 
over six times larger than it was in 1947. The extension of re- 
fining capacity in this manner has enabled many Governments in 
Western Europe to cheapen their oil imports in terms of foreign 
exchange in general and of dollars in particular, but there 
are many sound commercial and other reasons why the various 
oil companies have chosen this particular method of dealing with 
Middle East crude oil production. 

It is important, however, to keep the problem of the dollar 
shortage in perspective, particularly with a view to assessing the 
effectiveness of the proposals which the Randall Commission— 
the U.S. President's Committee on Foreign Economic Policy— 
may make next year for its ultimate solution. In 1952, measured 
by the difference between its dollar earnings and spendings on 


international account, the world outside the U.S.A. had a short- 
age of $5-2 thousand million. This represents goods and services 
which amount to less than 2 per cent of U.S. production. It 
should not be beyond the capacity of the U.S. economy to absorb 
imports which are so small in relation to the total U.S. market. 
Additional comfort, however, may be derived from a recent 
assessment by the U.S. Paley Commission. At least in the 
sphere of raw materials, U.S. dependence on foreign sources of 
supply is increasing. In 1900 the U.S.A. produced 15 per cent 
more raw materials than it required. In 1950 there was a produc- 
tion deficit of 9 per cent. The Paley Commission estimated that 
in 1975 the U.S.A. would be dependent on foreign sources to the 
extent of 25 per cent of its requirements if recent trends continue. 


Oil and General Commodity Prices 

Perhaps the most outstanding feature of the trend of general 
commodity prices since 1946 has been the impact of the Korean 
War on raw material price movements. Amongst other things 
the Korean War demonstrated the sensitivity or volatility of raw 
material prices in general and highlighted the fact that oil prices, 
being basically stable, were able to withstand even the serious 
shocks implicit in the situation which followed the outbreak of 
hostilities in the Far East. Fig 7 shows the effect of the Korean 
War on the basic prices of selected major commodities entering 
international trade. 
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Fig 7. Selected raw material price indices. June 1950= 100. 


In the nine months from June 1950 to the Spring of 1951, the 
prices of wool, rubber, tin, and jute leapt up to levels which, in 
the case of wool and rubber, were over 150 per cent above the 
June 1950 level. The trend of prices since then has been generally 
downwards with a strong suggestion that prices may well be 
stabilizing around their pre-Korean levels. Indeed, events since 
the end of 1952 have amply justified the statement made by the 
chairman of the Shell Transport and Trading Company in the 
Annual Report for 1952: 


“Towards the end of the year, i.e. 1952, it seemed that the 
fall in prices may have been more in the nature of a return to 
‘normal’ from the high peaks which followed the outbreak of 
hostilities in Korea than a symptom of a positive decline in 
economic activity.”” 


The significance of these movements within the post-war 
trends of general commodity prices is shown in Fig 8, which 
shows the post-Korean peak and demonstrates that oil prices 
have been remarkably stable throughout the period. It may be 
argued that oil prices did not move up during 1951 because U.S. 
Government price controls kept them down. This cannot be 
denied. Basic oil prices were increasing after the outbreak of the 
Korean War, and it may be assumed that, but for U.S. Govern- 
ment price controls, they would have continued their upward 
movement in 1951 under the pressure of world events. The 
recent upward movements in crude and products’ prices, rightly 
regarded as merely the result of delayed action following the 
recent removal of U.S. government price controls, show by the 
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modest nature of the increases that oil prices are essentially 
comparatively stable. 
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Fig 8. Selected raw material price indices. 1937100. 


The Oil Industry and Finance 

There are also many important problems arising in the sphere 
of finance. Since the second world war the problem of financing 
even essential development has been seriously intensified by 
continuous inflation is most countries. Inflation and rising costs 
have taken their toll of the traditional sources of equity capital 
and many companies have been compelled to rely more on their 
own ability to accumulate out of earnings the capital required for 
their operations. 

Here again, however, inflation and increased corporate 
taxation have presented industrialists with serious problems. The 
point may be illustrated, as in Fig 9, by examining the replace- 
ment of an asset which cost some £1200 in 1937. 


5,000 ; 
APPROXIMATE 
4,000 } TAX PAYMENT 
| APPROXIMATE AMOUNT 
3,000 + | APPROPRIATED FROM 
PROFITS BEFORE TAX 
2,000 DUE TO PRICE RISES 
INCOME TAX | } 
1,000 } ( | TAX FREE 
DEPRECIATION 
| | ALLOWANCES 


PAYMENT IN 1937 PAYMENT IN 1953* 


Excludes Excess Profits Levy and includes tax relief in respect of Initial Allowance 


Fig 9. The problem of replacing an asset based on an asset 
costing £1200 in 1937. 


The left-hand column of the chart gives an approximate figure 
of the amount which a selected company, at the current rates of 
taxation, had to earn in 1937 to purchase an asset costing £1200. 
The impact of rising prices and higher taxation is suggested in 
the right-hand column of the chart. At the levels of prices and 
taxation current in 1953, no less than £4500 had to be earned to 
enable the company to purchase the same asset for replacement 
purposes—that is well over three times the amount which may be 
assumed to be available in the tax-free depreciation funds. 

The lessons of this example have been brought to bear on oil 
companies. Inflation has seriously increased the amount of 
capital required for oil industry operations estimated at anything 
between £20 to £40 for each ton of additional oil produced in 
current circumstances. The effect of inflation on oil industry 


capital expenditures may be illustrated from the data produced 
by the researches of J. E. Pogue and F. G. Coqueron into the 
financial affairs of 30 major U.S. oil companies during the war 
and post-war years. 

The upper line of Fig 10 shows the actual capital expenditure 
of these 30 companies, year by year, since 1939. The lower 
line gives an impression of what these expenditures might have 


been if general costs and prices had remained at their pre-war 
levels; 1952 may be taken as a case in point. In 1952 the 
companies spent over $3000 million on capital account. It 
general costs and prices had remained at their pre-war levels, the 
companies might have: undertaken the same programme of 
development and expansion with an expenditure of around 
$1000 million. Something like $2000 million, i.e. about two- 
thirds of the amounts actually spent, was required merely to 
absorb the effects of inflation. 


3,500 T 3,500 
3,000 + 3,000 
2,500 2,500 
{Amounts absorbed annuallyt 
1,500 + by rise in construction costs 1,500 
since period 1935-1938" 
| | 
1,000 | as 1,000 
500 500 


0 
1939 ‘41 2 43 44 45 "46 47°48 49 50 Si 1952 
Fig 10. Capital expenditures by 30 U.S. oil companies. 
Million dollars. 


Oil is clearly destined to provide an increasing proportion 
of world energy supplies in the years to come. From modest 
beginnings the industry has grown rapidly, spurred on by the 
increasing use of oil products for modern economic development 
In 1952, the oil industry (including natural gas) carried the 
responsibility of providing for no less than 47 per cent of world 
energy needs and there is every reason to believe that world 
demand for oil products will continue to grow in the future. 

The problem of finance cannot, therefore, be avoided. If 
products are required in increasing quantities, the search for oil 
and the provision of facilities to maintain an increasing flow of 
oil supplies must be paid for. The industry has practised self- 
generation of capital for many years and this has involved the 
ploughing back of large proportions of net earnings into the 
business. 

Here again the example of 30 U.S. oil companies may be taken 
as typical of oil industry experience. As shown in Fig 11, the net 
income after tax of the companies over the years 1934-1952 
increased from under 200 million dollars in 1934 to around 2000 
million dollars in 1952. The amounts retained in the business 
varied from year to year—the remainder being distributed as 
dividends. 
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Fig 11. Disposal of net income of 30 U.S. oil companies. 


Million dollars. 
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The Outlook 

Any talk on the international economic situation would be 
incomplete without some attempt to envisage the future. A com- 
parison of the distribution of world population, world energy 
consumption, and world energy production gives some idea of 
future potentialities. Fig 12 gives an indication of such a com- 
parison. The regions are: Western Europe, the U.S.A., and 
Canada; and Central and South America, Africa, the Middle 
East, South East Asia, and Japan. 


POPULATION [MMMM ENERGY PRODUCTION ENERGY CONSUMPTION 


Fig 12. Free world population and energy chart 1952. 
centage of world (excluding Soviet sphere). 


Per- 


The picture clearly demonstrates the enormous need for 
increased energy supplies in those areas such as Africa and 
South East Asia, where the major part of the world’s population 
is located. The relatively low level of energy consumption 
indicated by the rectangles on the right in each case is a measure 
of the very low living standards of the countries concerned. 

Whatever view may be taken of the immediate outlook, and 
there has been a great deal of talk atout the possibility of a 
recession, there is ample evidence for the view that in the future 
world demand for petroleum, as indeed for energy in general, is 
likely to maintain a strong upward course. The U.S. Paley 
Commission, which was referred to earlier, anticipated that in 
the next 25 years world demand for petroleum would increase 
by some 2} times. It may be an exaggeration to suggest that 
economic progress will be halted if the oil companies are not 
permitted to accumulate the capital necessary to ensure increasing 
oil supplies in the future. There is no doubt that given reasonable 
freedom of operation and assuming that the companies are not 
subjected to an increasing burden of discriminatory taxation the 
requisite quantities of oil products will be available. 


* * * 


CRUDE OIL PRODUCTIONS 


October Jan. to Oct. 

1953 1953 

Tons Tons 
Kirkuk—Irag Petroleum Co. Ltd. 1,978,777 18,976,829 
Zubair—Basrah Petroleum Co. Ltd. 273,821 2,514,032 
Ain Zalah— Mosul Petroleum Co. Ltd. 84,812 1,091,773 
Qatar—Qatar Petroleum Co. Ltd. 334,437 3,389,024 
Kuwait—Kuwait Oil Co. Ltd. 3,991,791 35,259,167 
November 

1953 

Kern Oil Co. Ltd.: Br. 
California 105,153 
Trinidad Petroleum Development Co. Ltd. . 268,935 


COUNCIL COMMENTARY 


Council held one of its normal meetings on 11 November under 
the Chairmanship of Colonel S. J. M. Auld as the President was 
unavoidably detained elsewhere. As usual, discussions were 
lively and interesting and all current problems received due 
consideration; some, of ‘course, were of a domestic character 
but the majority are of direct interest to members. 

As regards the World Petroleum Congress, it is regretted by 
us all that Mr T. Dewhurst finds it necessary to relinquish his 
membership of the Permanent Council and it is hoped that Mr 
H. S. Gibson will be able to take his place. In the meantime, 
Dr E. B. Evans, Chairman of the Papers Sub-Committee of 
the British National Committee, has agreed to deputize for Mr 
Dewhurst and will attend the next meeting in Rome, when the 
selection of papers will be the main item on the agenda. The 
venue and date of the Italian congress has still not been arranged 
but a definite decision is expected within the next few weeks. 

The method of publication of “Standard Methods for Testing 
Petroleum and Its Products” has occasioned a great deal of 
discussion and in the presentation of his final report of the Ad 
Hoc Committee, Colonel Auld said that it was the unanimous 
opinion that at the present time any loose-leaf system was im- 
practicable. It was therefore decided that the Institute shall 
continue to publish “Standard Methods” in its present book 
form without supplements and that every endeavour should be 
made to publish on a yearly basis. To do this it will, of course, be 
necessary to spread the present intolerable load on the Editorial 
Sub-Committee and ways of doing this are under consideration. 

As regards the other IP publications, namely the Journal and 
the /P Review these, as members are well aware, are to appear in 
revised and enlarged forms. The changes have necessitated a 
considerable amount of work on the part of Editorial staff and 
various problems were discussed by Dr E. B. Evans in his usual 
concise manner. Council members took considerable interest 
in what Dr Evans had to tell them and many useful and con- 
structive suggestions were put forward. 


* * * 
FOURTH WORLD PETROLEUM CONGRESS 


Arrangements have now been made for the Fourth World 
Petroleum Congress to be held in Rome during the period 
6-15 June 1955. A further announcement will be made as 
soon as registration forms and fuller details are available. 


* * * 
THE VOICE OF FHE PAST 


A patent which must have lapsed: 

Crude oil is first heated with alkali, say about 2! per cent, to 
about 200 F in the course of five hours. For ten minutes the crude 
oil is agitated. The alkali, with all its precipitates, is separated 
from the crude oil, which is left to stand for six days, at a 
moderate temperature. 

(Patent for refining of petroleum taken out in April 1899 by 
F. Berg of Ohio.) 


A patent which surely has lapsed: 

A young man of Franklin, U.S.A. recently read that the French 
had found a new intoxicating drink in the shape of kerosine. 

He had been drinking on Friday and Saturday, and was 
consequently thirsty on Sunday and, with no prospects of getting 
any intoxicants, he decided to try kerosine. 

He indulged slightly and waited for the effect. It came, but in 
an unexpected manner. He became deathly sick. Then he 
experienced a terrible burning sensation internally. The man, 
nearly crazed with pain, rushed for a spring, but the water did 
not have a cooling effect. It kept getting hotter until he secured 
some buttermilk and allayed the intense heat on his stomach. 
The next day, he expressed himself thoroughly disgusted with his 
French drink. Petroleum Review (now Petroleum Times), 1899. 
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ASTM/IP Petroleum Measurement Tables 


Universal Approval 


In the U.S.A. not only has the American Petroleum Industry 
accepted these joint tables for exclusive use but 


The U.S. Bureau of Standards have withdrawn their 
standard tables—* National Standard Petroleum Oil Tables, 
Circular C 410°—in favour of the ASTM/IP Tables. 

The American petroleum industry adopted the new tables 
from 1 January 1954. 

The American Standards Association have adopted the 
tables as an American national standard. 


In Great Britain and in overseas territories, the ASTM/IP 
Tables are replacing all previously published tables and the 
Institute of Petroleum withdrew its “Tables for Measurement 
of Oil” (from 1 January 1954). The Services and Government 
departments are giving them their blessing and putting them into 
use as is evident from the following extracts from letters received 
by the Institute: 


Ministry of Fuel and Power 

“ These tables will constitute complete, authentic, and right up-to-date 
data on this very important subject. I should like to convey my con- 
gratulations to the members of your Institute and all those who have 
assisted in their compilation. I am in entire agreement with you that 
it would be to the advantage of everyone that these tables are generally 
adopted and you can be assured that the volume will be used by this 
Ministry as the standard work of reference in this field.”’ 


The Admiralty 

“T am pleased to be able to inform you that the Admiralty officially 
recognizes these tables and is arranging for them to be used in certain 
appropriate establishments.” 


The War Office 
“I am further to state that these Tables are being adopted as the official 
tables for liquid measurement of petroleum in the Army.”’ 


The Air Ministry 

“The standardization of measurements should prove a great advantage 
and convenience to all concerned once they are commonly adopted. 
We are able to report that the Petroleum Measurement Tables can be 
accepted by the Royal Air Force. I understand, also, that the other 
Services have accepted them.”’ 


* 


CHEMISTRY AND INDUSTRY BUYERS’ GUIDE 1954 


An extremely useful guide to the British chemical industry 
is that published annually by the Society of Chemical Industry. 
The 1954 edition, which has just made its appearance, is again 
larger than its predecessor and is in the usual three sections: 
1, chemicals; 2, chemical plant; and 3, laboratory equipment. 
Price is 5s. and copies are obtainable from the Society at 56 
Victoria Street, London, S.W.1. 


* * * 


ANNUAL DINNER 1954 


The 1954 Annual Dinner of the Institute will be held at 
Grosvenor House, London, on Wednesday, 24 February. 

His Royal Highness, the Duke of Gloucester, has graciously 
expressed his willingness to attend the dinner on this occasion. 


The following companies have intimated that they adopted the 
new tables on | January 1954: 

Attock Oil Company Ltd. 

Basrah Petroleum Company Ltd. 

Berry, Wiggins and Company Ltd. 

Caltex (U.K.) Ltd. | 

Carless, Capel and Leonard Ltd. 

Cleveland Petroleum Company Ltd. 

Esso Petroleum Company Ltd. 

Fina Petroleum Products Ltd. 

Gulf Oil (Great Britain) Ltd. 

Iraq Petroleum Company Ltd. 

Kuwait Oil Company Ltd. 

Lobitos Oilfields Ltd. 

London and Thames Haven Oil Wharves Ltd. 

Major and Company Ltd. 

Manchester Oil Refinery Ltd. 

Monsanto Chemicals Ltd. 

Monsul Petroleum Company Ltd. 

Qatar Petroleum Company Ltd. 

Regent Oil Company Ltd. 

Shell-Mex and B.P. Ltd. 

The Shell Petroleum Company Ltd. 

Trinidad Leaseholds Ltd. 

Vacuum Oil Company Ltd. 

C. C. Wakefield and Company Ltd. 

and the following are accepting the tables with reservations: 

Anglo-Iranian Oil Company Ltd. (Will adopt in all areas possible). 

Caltex (U.K.) Ltd. (Matter under active consideration; will likely 
adopt.) 

Ultramar Company Ltd.—for Caracas Petroleum S.A. and S.A.P. 
Las Mercedes (will adopt subject to consent of Venezuelan | 
Government). 


It is the intention that the U.K. and the U.S.A. will before long 
put these tables forward to the International Organization for 
Standardization for consideration as international standards. 

It is clear that anyone concerned in any way with the bulk 
measurement and calculation of quantities of gaseous and liquid 
petroleum products must possess these tables. Available from 
the Institute of Petroleum, as follows: 

BRITISH EDITION: British (Imperial) Units . £2 10 0 

AMERICAN EDITION: United States Units. £3 3 0 

METRIC EDITION: Metric Units 7 . £215 0 


4 } 


DETERMINATION OF THE ASPHALTENES CONTENT 
OF BITUMEN 


As a result of a co-operative programme of work in which 
five laboratories have participated, Sub- 
Committee No. 7 proposes to adopt IP 6/53, Asphaltenes in Oil, 
for use with bitumen. This method has the great advantage that , 
it involves the use of a pure compound, -heptane, as preciptant. 
The precision of the method when applied to bitumen has been | 
shown to be satisfactory. It would follow with the acceptance of 
this proposal that the asphaltenes content of petroleum products 
generally would become * ‘the percentage by weight of wax-free | 
material insoluble in n- heptane but soluble in hot benzene.” 
Previously, it has been necessary when determining the asphal- 
tenes content of bitumen, to deduct from the percentage of 
material insoluble in IP petroleum spirit the amount of material | 
insoluble in carbon disulphide, as determined on a separate 
portion of bitumen by method IP 47. 

Comments on the suggested change will be welcomed by 
the Bitumen Sub-Committee and should be addressed to the 
Technical Assistant of the Institute at an early date. 
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At the London Branch Dance. (Left) W. H. Davies, Mr and Mrs J. Griffiths and Miss Ayling with, back to camera, A. E. Cumming; 
(centre) Alan Deller (the Branch Chairman), with Mrs C. A., Garry, and Mr C, A. Richardson; (right) Dr and Mrs W. E. J. Broom 
with Mr and Mrs W. G. Hatto, and Miss Hatto; and— 


Around the Branches 


FAWLEY, LONDON, NORTHERN, PERSIAN GULF, 
SOUTH WALES, 


SOUTH EASTERN, 


Fawley Branch 

Saturday, 14 November, marked the inauguration of a series 
of works visits by members of the Fawley Branch to industrial 
undertakings situated in the locality. This welcome innovation 
in the activities of the Branch commenced with a visit to South- 
ampton Docks to view the motor vessel Stirling Castle (25,554 
gross tonnage) owned by the Union Castle Steamship Company 
Ltd. and operating on the Capetown-Durban service. 

Members had an excellent opportunity of inspecting the ship’s 
engines, and completed their two-hour tour with a brief survey 
of the passengers’ state rooms, the main lounges, and dining 
room. 

The Stirling Castle is a twin-screw vessel built in 1935 and 
powered by two identical Harland and Wolff diesel engines of 
ten cylinders each, which run at 94 r.p.m. The engines are two- 
stroke double acting diesels mounted vertically, with combustion 
chambers measuring 26 inches dia 59} inches. The engine 
crankshafts are coupled directly to the propeller shafts. 

Members were especially interested to observe the operating 
techniques for using residual type diesel fuel in place of the 
conventional distillate fuels. Two of the engine cylinders were 
open with pistons pulled for routine inspection following the 
completion of the first round voyage using 3100 sec R.1/ 100 residual 
fuel, and this provided a unique opportunity of appreciating 
the details of engine design and the effects of residual fuel 
utilization. 

The conversion from distillate to residual fuel operation was 
carried out gradually over a period of about one year, without 
interfering with the normal running schedule of the ship. The key 


SCOTTISH, 
STANLOW, TRINIDAD 


to the successful use of residual fuels lies in very careful removal 
of solid particles and water from a fuel susceptible to purification 
by efficient centrifuging. Also the fuel being supplied must be 
heated to 180°/200 EF or higher, so that its viscosity is low enough 
to give a satisfactory fuel spray. The great number of questions 
posed by members to the sympathetic First Engineer on duty 
showed their appreciation of the technicalities involved, and 
registered their pleasure at being able to make this visit. 

The use of residual fuels in diesel engines dates back to 1922 
and in 1930 double centrifuging was introduced as a method of 
cleaning the fuel prior to injection in the engine. Since the war, 
the publication of Lamb’s work on the use of residual fuels in 
marine diesel engines has given ship owners an increasing interest 
in the use of heavy fuels as a means of considerably reducing fuel 
costs. The importance of the diesel engine as a marine power 
unit is shown by the fact that 30 per cent of the world’s active 
shipping tonnage is powered by this type of engine. Today, with 
the introduction of the marine gas turbine, the importance of 
residual fuels is still growing. 


London Branch Dance 

This seasons London Branch dance, held at the Paviour’s 
Arms, Westminster, on 13 November was voted the best yet by 
all who participated in the event. As will be seen from the 
accompanying photographs, taken by the Editor, there was a 
very representative gathering and dancing to the music of Frank 
Charles was enjoyed by all. Dancing and the bar were continu- 
ously active until midnight. 

During the evening a telegram was received from the President 


—(left) Mrs and Peter Holdstock, Alex Mauchan, Dr J. T. Tyson, and Miss M, Stewart; (centre) Alan Deller and F. C. Turner 
wait for and receive attention at the bar; (right) Miss H. N. Lock, Mrs and Mr R. G., Sell, and J. C. Jewell. 
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Vrs Alan Deller, wife of the London Branch Chairman 
(right) with Mr and Mrs George Serjeant. 


of the Institute, H. S. Gibson, C.B.E.., regretting that he and 
Mrs Gibson were unable to be present. An excellent and satis- 
fying buffet meal was served in the interval and a tombola was 
held for two worth-while prizes. 

The thanks of all are due to an energetic committee who 
spared no effort to make the evening a success. 


London Branch 

An interested audience listened on 19 November to W. F. 
Jelffs’ paper entitled “Calibration of tanks and tankers.” A. 
Deller was in the Chair. 

There are four fundamental methods of measurement for 
tanks, explained Mr Jelffs. These are, builders’ plans, strapping. 
internal diameters, and water calibration. 

In the first method the calibration is taken from the builders’ 
plans, while with strapping, as the name infers, the outside 
circumferences of cylindrical tanks are measured at various 
heights. The internal diameters method involves measuring the 
insides of tanks making due allowance for internal fittings such 
as coils, supports, etc., which are known as “deadwood.” In the 
last method known volumes of water are run off, or run into, 
the tank. This is a lengthy but accurate practice and is usually 
applied only to small tanks. 

Mr Jelffs went on to explain how the difficulties of calibrating 
tanks with floating roofs or concave or convex bottoms were 
overcome. He also mentioned rectangular and horizontal 
cylindrical tanks and particularly emphasized the almost in- 
superable problems relating to the accurate calibration of spheres 
and spheroids. For these the most satisfactory answer was to 
use the lengthy water calibration method. 

The calibration of ships’ tanks is becoming of increasing 
importance. Calibration scales of large ocean tankers are usually 
prepared by the builders, and these are not of the same degree of 
accuracy as those of shore storage tanks. The use of very large 
refinery tanks, with long large-diameter discharge pipelines, now 
make it necessary to have accurate ships’ tanks’ calibration scales 
also, and the compilation of these present considerable difficulties 
because the shape of the hull of a tanker is far from being uni- 
form. All measurements are related to the keel and the tanks, 
which are formed by a centre longitudinal bulkhead and trans- 
verse bulkheads, are calibrated individually. The complicated 
procedure for tanker calibration was clearly explained by the 
speaker. 

The importance of the subject of calibration can be appreciated 
when the total quantity of oil received into and delivered from a 


tank is calculated throughout the life of the tank. A small error 


in calibration can result in an impressive gain or loss. 
Mr Jelffs competently answered a number of questions and, 
after a vote of thanks had been ably proposed by Mr H. Hyams and 


acclaimed by the audience, the speaker was entertained to dinner 


at the Bolivar. 


South Wales Branch 

The third meeting of the session was held at the Training 
Centre, National Oil Refineries Ltd, on the 5 November. The 
chair was taken by R. F. Perry, the speaker was G. H. Worth, 
operations manager, Western Division, Shell-Mex and B.P. 
Ltd, and the subject “Distribution in the U.K.” 

Starting at 1850 with James Young's pioneer efforts followed 
by the importation from U.S.A. of “paraffin oil” Mr Worth went 
on to the impetus given to motor spirit sales by the introduction of 
the I.C. engine and the rapid rise of motor car usage from the 
2000 cars in 1900 leading to the need for an adequate distribution 
system backed up by tanker feeding of bulk storage installations. 

The early development of distribution was through the existing 
ironmongers and cycle shops employing the 2-gallon can. 

In 1910 Lord Fisher's advocacy of the use of fuel oil by the 
British Navy led to the building of tankage at Naval dockyards 
and harbours. 

After the 1914-1918 war, the policy was developed to deliver 
larger quantities per “drop” which was facilitated by the intro- 
duction of the kerbside pump in 1920 and the provision of bulk 
storage by large commercial users. 

The development of the diesel engine also lent impetus to 
increasing bulk facilities. 

The pattern of distribution before 1939 was principally the 
importation of main refined products blended as required in 
shore tankage and distributed to numerous small depots serving 
the customer. 

During 1939-1948 and under the aegis of the Petroleum Board 
the U.K. pipe line system was constructed and operated to 
greatly relieve the burden on rail and road transport—ferrying 
imported stocks from the West Coast ports to the East Coast 
areas. During this period consumption of petroleum products 
increased some 40 per cent. On the break-up of the Petroleum 
Board, distribution methods were re-studied in the light of the 
increased refinery construction policy. A re-orientation then was 
based upon the refineries as distribution points from which 
considerable areas can be covered. Then by closing a number of 
old and inefficient depots and enlarging and modernizing other 
depots better situated and building entirely new installations 
which can be fed coastwise or by inland waterways arrive at a 
system of fewer but more efficient depots. Further economies 
were achieved by the increasing use of larger capacity road tank 
wagons reaching larger areas of distribution. 

Mr Worth completed his interesting and informative talk with 
a number of slides. 

Tne vote of thanks was proposed by V. Bell. 


Stanlow Branch 
At the meeting on 21 October Dr F. F. Musgrave gave a talk 
on “Additives for Petroleum Lubricants.” 
After defining what he meant by an “additive,” the speaker 
mentioned the mechanical advances in vehicle design over the 
last 25 years, which rendered the use of additives increasingly 


Mrs A. J. Good- 
fellow sells her hus- 
band a few tombola 
tickets at the Lon- 
don Branch Dance, 
while Mrs Mullin 


looks on. 
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desirable. The evaluation and testing of additives presented a 
problem, which, although in the lecturer’s opinion eventually 
capable of solution in the laboratory, was still some way from 
this stage and as yet dependent upon engine and similar full-scale 
mechanical trials, which were very expensive and of prolonged 
duration. Additive development should be viewed as a co- 
operative effort between the designer of the mechanical equip- 
ment and the supplier of (additive-incorporating) lubricant. The 
future tendency was to consider the lubricant as an integral part 
of the mechanism, with the eventual aim of equating the life of 
such lubricant with that of the mechanism in which it served. 
The discussion was opened by J. C. Cragg and after a vote of 
thanks from the Chair, the meeting terminated at 9 p.m. 


The meeting on 22 November took the form of a film show 
open to members of the societies forming the Liverpool Joint 
Chemistry Committee (British Association of Chemists; Chemical 
Society; Institute of Petroleum; Royal Institute of Chemistry; 
Society of Chemical Industry; and the Chester branch of the 
Royal Aeronautical Society) and their guests. 

The following films were shown:- 

(1) Moving Spirit (by courtesy of Anglo-Iranian Oil Co. Ltd.); 
(2) Measuring Craftsmanship (Petroleum Films Bureau); (3) Mille 
Miglia 1953 (Shell-Mex and B.P. Ltd.); (4) Desert Harvest 
(Kuwait Oil Co. Ltd.). 


* * * 


CORRESPONDENCE 


The Editor, /P Review. 

Sir,—We live in troublous times when the world is divided 
into two bitterly opposed camps and there is always the fear 
at the back of our minds of seeing the nations again at one 
another's throats. Thus, while | am no protagonist for appease- 
ment, I do feel that we must be careful that we do not wittingly, 
either by word or deed, provide the spark for a third world 
conflagration. 

Judge of my horror then, when I saw a statement, issued under 
the authority of the Institute of Petroleum—in fact in the 
brochure for the Summer Meeting—that Snowdon was the 
highest mountain in the British Isles. 

1 am, sir, no Scotsman—in fact I haven't a drop of Scotch in 
my veins—but I can imagine the fierce indignation of our 
friends over the Border at reading this announcement. What 
a fillip to the Nationalists, this complete ignorance of Scotland’s 
great eminence. The danger as I see it, is that the Welsh may 
believe this statement—such is the prestige of the Institute— 
and in consequence a bitter antagonism may develop between 
two peoples of the British Isles. 

But stay, it has occurred to me that perhaps the Institute 
is right and the geographers are wrong. I do not suppose that 
either Snowdon or Ben Nevis have been measured for years 
and who knows that land movements may not have reversed 
their order of precedence. 

I feel that this matter can not be left in doubt. We are holding 
a Summer Meeting in Llandudno this year. Can we not take 
this opportunity to ask the Measurement and Sampling Sub- 
Committee of our Standardization Committee to make an 
accurate survey of Snowdon and do the same for Ben Nevis 
at a convenient meeting of the Scottish Branch? 

The Institute could then publish the results in a Book of 
Tables with accurate conversions to the metric scale for the 
benefit of our Continental friends. Since, sir, we welcome 
every year to our shores a number of our American friends who 
would hate to be fobbed-off with the second best, I suggest that 
these tables be published jointly by the IP and ASTM. 

Yours faithfully, 


11 December 1953. 


PETROLEUM IN PARLIAMENT 


Air Pollution 
Asked on 20 October 1953 what steps had been taken to abate 
the pollution of the air by waste gases from Thameside oil 
refineries, the Minister of Housing and Local Government said 
that at the present stage of development it was difficult to elimi- 
nate altogether the smell. His inspectors were collaborating 
with the companies. 


Irradiation of Plastics 
In reply to a question on 9 November 1953, the Minister said 
that research work conducted at Harwell under the direction 
of Dr Charlesby had revealed that the properties of certain plastics, 
in particular polythene, polystyrene, and neoprene were improved 
by irradiation in a nuclear reactor. In accordance with normal 
practice, patent rights had been applied for. 


Oil Pollution 
On 25 November 1953 the Minister of Transport and Civil 
Aviation said, in reply to a question, that he was aware that 
expenditure had been incurred by local authorities in clearing 
oil residues from beaches, but he did not know how much. 


British Guiana Oil Search 

The Secretary of State for the Colonies was asked on 26 
November 1953 whether the British Guiana Government had 
intimated its view that there is no oil in British Guiana to the 
Gulf Oil Corporation and to Panhandle Oil Canada Ltd. before 
the former made application for an exploration licence or before 
the latter started exploration. He said the British Guiana Govern- 
ment had never made such a statement. Geologists of the Pan- 
handle company had made a preliminary examination of the 
coast from the Essequibo river to the Venezuelan border. 


* * * 


A Shell Photo 


In a picturesque setting with the Notre Dame as a background, 
the Shell river barge Zeus makes her way along the Seine. 
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Chemical Engineering 


Part VI—DISTILLATION 


By D. C. FRESHWATER 


Crude petroleum is a complex mixture of a large number of 
different compounds and the purpose of the refinery is to prepare 
from this mixture a series of saleable products, each of which 
contain a much smaller number of components than the original 
feed stock. The necessary separation which this involves is 
accomplished largely by distillation operations, the study of 
which is, therefore, of the first importance. 

The unit operation of distillation may be defined as the 
separation of a mixture of two or more liquids of differing boiling 
points, by successive vaporization and condensation, into pro- 
ducts whose number and purity depend on the degree to which 
the process is pursued. Distillation is a comprehensive term 
which in practice usually includes the steps of feed preheating, 
vaporization, fractionation (including rectification and stripping), 
and condensation. Before these terms are discussed it is necessary 
to explain the basic principles of distillation. 

Separation by distillation depends on the fact that when a 
mixture of liquids is heated the vapour given off is usually of a 
different composition from the liquid. In general, the vapour has a 
higher concentration of the lower boiling, i.e. the more volatile, 
component than the original mixture. If this vapour is collected 
and condensed and the resultant condensate is again heated, a 
vapour will be produced even richer in the lower boiling com- 
ponent. This process repeated many times will ultimately produce 
a vapour which contains practically 100 per cent of the lowest 
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boiling constituent originally present. The number of such 
repetitions or steps needed depends on the difference between the 
vapour composition and that of the liquid at each step. 

Fig 1, which is a simple phase diagram, shows the difference 
between vapour and liquid compositions for a typical two 
component mixture with composition plotted as abcissa and 
temperature as ordinate. Consider a mixture whose composition 
and temperature is represented by point A on the diagram. 
When the mixture is heated its temperature rises until point A’ 
is reached. At this point the liquid begins to boil, and the curved 
line PA’B,Q is known as the bubble point curve. The composi- 
tion of the vapour in equilibrium with the liquid at this tempera- 
ture is given by point B'. The curved line PB'C!Q is known as 
the dew point curve, since the space above it represents com- 
pletely vaporized material and on cooling such vapours the 
first sign of condensation or dew point is represented by this line. 
The space between PA’B,Q and PB'C'Q therefore represents 
conditions where both vapour and liquid co-exist or the two- 
phase region. 


If the vapour represented by B! is condensed and cooled the 
resulting liquid will be represented by point B. This liquid at B 
if now heated to the bubble point B, will give off vapour of 
composition corresponding to point C', and so on. It can be 
seen that the number of steps required to pass from the composi- 
tion at point A to that at point C depends on the distance between 
the liquid and vapour boundary curves, i.e. the difference in 
composition between the vapour and that of the liquid, at each 
step. 

This relationship between liquid and vapour composition, 
which varies for different substances and is also dependent on 
the temperature and pressure, is called the vapour-liquid equili- 
brium of the system under consideration, and forms the basic 
data of all distillation calculations. It is theoretically possible, 
by applying well-known laws of physical chemistry to predict 
the equilibria relationships for a mixture of ideal liquids whose 
separate boiling points at a given pressure are known. In 
practice, however, it is almost always necessary to determine 
experimentally the equilibria relationships for any particular 
system because one has to deal with real or non-ideal liquids, 
whose behaviour deviates from that predicted by the laws 
governing the behaviour of ideal liquids and vapours. 

Consider first the simplest case of a mixture of two ideal 
liquids A and B, and suppose that the vapour pressure of pure 
A and the vapour pressure of pure B is known over a range of 
temperatures up to and including the value of their boiling points 
at atmospheric pressure. 

Raoult’s law states that at any constant temperature the partial 
pressure which one component will exert in a mixture is equal to 
the mol percentage of that component multiplied by its vapour 
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pressure in the pure state at the temperature of the liquid; it 
follows that the partial pressure of a component will vary linearly 
from zero to the full vapour pressure as its mol percentage 
varies from zero to 100. Fig 2 represents this graphically for 
the mixture of A and B at one particular temperature. At this 
temperature pure A has a vapour pressure of P, and pure Ba 
vapour pressure of Py. Plotting composition as abscissa the 
extreme left-hand edge of the diagram corresponds to 100 per 
cent A or 0 per cent B, and the right-hand edge to 0 per cent A 
or 100 per cent B. From Raoult’s law, the partial pressure of A 
in a mixture of A and B will be along the line joining P, at 100 
per cent A and O at 0 per cent A, and similarly the line joining 
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Py; at 100 per cent B and O at 0 per cent B gives the partial 
pressure of B in mixtures with A. Since the total pressure 
exerted by the mixture is the sum of the partial pressures the 
line joining P, and Py gives the vapour pressure of the mixture 
A to Bat any composition. At some point the total pressure will 
be 760 mm. Hg. (provided that the temperature chosen is 
sufficiently high) and this point corresponds to that composition 
of the mixture whose boiling point is TC at atmospheric 
pressure. 

The composition of the vapour given off by this particular 
mixture when it boils can be determined by means of Dalton’s 
law which states that the mol percentage of A in the vapour 
is equal to the ratio of the partial pressure of A to the total pres- 
sure. Since we are dealing only with two components, then the 
mol percentage of B is equal to (100-percentage of A), and thus 
we have at this particular temperature T and at atmospheric 
pressure, the complete vapour composition and the correspond- 
ing liquid composition. By repeating this process for various 
values of T within the range of the two boiling points the full 
vapour-liquid equilibria may be determined for the system. 
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for ideal mixture. 


This procedure may be carried out analytically with greater 
speed and convenience than graphically, but it is most convenient 
to represent the results graphically as shown in Fig 3. Although 
this only shows values of A, since the mixture is a two-component 
one, then percentage B=(100-A) per cent. Such a plot is uni- 
versally known as an x-y diagram and in distillation terminology, 
x is the mol percentage of the more volatile component in the 
liquid, and y the mol percentage of the more volatile component 
in the vapour. The diagonal in Fig 3 which is usually drawn in 
such diagrams for reference purposes is the equilibrium line for 
a single pure liquid. This type of diagram is typical of those 
obtained in practice for two-component mixtures which obey 
Raoult’s law very closely, two classical examples of such pairs 
of liquids being benzene-toluene and heptane-methylcyc/ohexane 
mixtures. However, such ideal mixtures are the exception rather 
than the rule. 

Figs 4(a) and (b) are typical of the equilibria diagrams for 
mixtures which follow Raoult’s law. It should be noted that the 
distance of the equilibrium line from the diagonal is a qualitative 
measure of the ease of separation of the mixture. The greater the 
deviation from the diagonal the greater the change in composition 
of the vapour for a given composition of the liquid, and hence 
the fewer the number of successive vaporizations and condensa- 
tions that will be required to pass from the composition of the 


| original mixture to that of the final product. For example, high 


strength ammonia may be produced in as few as 3 or 4 such 


steps from very weak solutions (Fig 4c), whilst the number of 


Steps required to separate say a 50-50 mixture of heptane and 
methyleyclohexane is so great that this mixture is used for 
testing the performance of experimental distillation columns. 
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Fig 4. Typical vapour-liquid equilibria curves. 


Figs 4(d) and (e) shows abnormal types of equilibria diagrams. 
The equilibrium line crosses the xy diagonal and this means 
that one particular composition of the mixture (that given by the 
intersection) gives off, when it boils, a vapour of the same 
composition as itself. This, in turn, means that when this com- 
position has been reached no amount of fractionation will effect 
any further separation, and any mixture of these two compounds 
will give on distillation this mixture of constant boiling point 
or azeotrope as one component; the other product will be one or 
other of the pure compounds. 

It is customary in distillation theory to assume that complete 
equilibrium is reached between liquid and vapour during each 
step of successive vaporization and condensation, and then to 
refer to such a step as an ideal or theoretical stage. The deter- 
mination of the number of such theoretical stages required to 
effect a given separation is usually the first task of the chemical 
engineer in designing a distillation unit. From vapour liquid 
equilibrium data methods have been developed enabling such 
calculations to be made with a degree of accuracy as high as that 
of the basic data. 

These methods are based on an overall material and heat 
balance across each plate or stage combined with similar balances 
for the light component only. The combination of the two, 
together with a knowledge of the vapour-liquid equilibria, 
enables the composition to be found at successive stages since 
the composition is known at the first stage in the series. The 
simplest method is due to McCabe and Thiele’, and enables the 
number of theoretical stages to be drawn directly on to an 
equilibrium diagram. Although it is applicable only to two- 
component mixtures it is worth studying for the clear picture it 
provides of the separation process. 

Many systems are encountered in practice for which actual 
vapour-liquid equilibrium data are not known (usually complex 
mixtures such as crude oil). In such cases, which are not amen- 
able to calculation, the chemical engineer has usually to rely on 
experience in deciding the number of theoretical stages, but 
empirical methods have been developed based on the standard 
test methods of distillation. It should be noted that so far 
reference has been made only to theoretical stages. The actual 
number of stages used will be greater than the theoretical 
number by an amount depending on the efficiency of each stage. 

Before this problem is examined, however, consider how the 
process of successive vaporization and condensation mentioned 
above is carried out. These operations together constitute a 
fractionation process for the separation of more volatile com- 
ponents from a less volatile residue. For this purpose a frac- 
tionating tower is used in which vapour passes upwards and liquid 
passes downwards through a number of stages or contacting 
devices. These devices (usually bubble caps which are described 
later) have as their object the intimate mixing of liquid and 
vapour at each stage so that these are as nearly as possible in 
equilibrium. By reference to the bubble point—-dew point curve 
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of Fig |, it is seen that when this happens the vapour passing 
upwards from any stage will be richer in the more volatile com- 
ponents and the liquid flowing downwards will be richer in the 
less volatile components. The material at the top of the tower is 
thus rich in the more volatile components whilst the higher 
boiling components concentrate at the bottom of the tower. 

The heat required to maintain the vapour flow is supplied at 
the base of the tower. At the top of the tower is a heat exchanger 
which condenses the vapour leaving the top and returns part of 
the liquid to maintain the flow of liquid down the tower. The 
liquid which is returned is called reflux and that which is retained, 
distillate or product. 

The proportion of reflux to distillate is known as the reflux 
ratio. Generally the higher the reflux ratio the lower the number 
of stages required for a given separation. In fact, it can be shown 
(although no attempt is made to do so here) that there is a 
certain limiting ratio below which it is impossible to effect the 
desired separation no matter how many stages are used. In 
practice the reflux ratio is usually one and one-half to two times 
this minimum value. 
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Consider now the operation of a typical distillation plant as 
shown in Fig 5. Usually the process is made continuous by 
introducing the feed of mixed components at some suitable 
point in the tower, and removing product from the top of the 
column and residues from the base as they are formed. The 
main item is the tower or fractionation column, which comprises 
a number of bubble cap plates or stages mounted above one 
another. The section of the tower above the feed inlet is usually 
referred to as the rectifying section but it is also and perhaps 
better known as the enriching section, since here the rising vapour 
is enriched on each plate with respect to the more volatile 
component. 

The section below the feed inlet is called the stripping section 
since here the liquid is stripped progressively of its more volatile 
components as it flows down the tower. At the base is a reboiler 
which vaporizes some of the liquid leaving the bottom of the 
tower, and this provides a continuous supply of vapour. It is 
only the energy supplied by the reboiler in the form of heat which 
passes up the tower unchanged (apart from heat losses) and not 
the vapour which changes from plate to plate. The unvaporized 
liquid leaves as residue at a rate equal to the difference between 
the feed input and product make. 

The heat input to a distillation column may be considerable 
(figures of the order of two million B.T.U’s. per hour are not 
uncommon), therefore heat economy is of importance. Tne more 
conventional ways of conserving heat are to preheat the feed by 
heat exchange against (a) the hot vapours from the top of the 
tower, (b) hot residues leaving the base of the tower, (c) a 
combination of both methods. The rate of reflux flow below the 
the 


feed plate may be greater, equal to, or less than that above 


feed plate according to whether the feed enters mainly as a 


- liquid or is preheated so that it enters as vapour. 


In the distillation of crude oil the pipe still may preheat 
the feed to such an extent that 80 per cent is vaporized on entering 
the column. Since the unvaporized portion is largely non-volatile 
residues, no further heat is required at the base of the column. 
However, steam is usually blown into the column base. This is 
not done in order to supply heat to the column but so as to bubble 
through the heavy residues and provide ample surface area and 
agitation for the disengagement of any volatile components 
which may be left in the residues. This steam is called * ‘stripping’ 
steam. 

To complete this description of a typical distillation unit, 
reference must be made to the most important single item, i.e. 
the plate on which the essential heat and mass transfer occurs. 

A diagrammatic section through a column showing two plates 
in elevation and one in plan is given in Fig 6. Reflux enters the 
plate through the pipe or downcomer of the plate above. It 
flows across the plate between the bubble caps, over the weir 
into the next downcomer, and so on to the next plate. The 
downcomer from one plate dips below the surface of the liquid 
on the one below thus forming a liquid seal and forcing the 
vapour rising from this plate to pass through the risers or chim- 
neys on the plate above. 
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Fig 6. Diagrammatic section of distillation column. 


The risers are covered by bubble caps which are shaped like 
inverted cups with slots cut in their periphery. These slots which 
are the only means of escape for the vapour, are below the level 
of the liquid on the plate and so the vapour is forced to pass 
through the liquid thus enabling heat and mass transfer to take 
place between the liquid and the vapour. The slots subdivide 
the vapour into a large number of small streams or bubbles and 
so produce a large surface area for vapour-liquid contact. 

Although other devices are used in distillation columns for 
bringing vapour and liquid into intimate contact, the bubble cap 


plate is by far the most widely used because it is relatively | 


cheap to construct, stable over a range of operating conditions, 
and easy to maintain. The actual number of such plates used to 
achieve 
ideal stages or theoretical plates found by calculation because, 
owing to such factors as imperfect mixing, finite time of contact, 
and formation of liquid spray, the efficiency of an actual plate is 
less than 100 per cent. Plate efficiencies vary both with the design 
and the characteristics of the mixture being distilled, and are 
usually of the order of 50 to 75 per cent. Thus the actual number 


of plates is usually one and one-half to two times the number 


of theoretical plates. 


Batch Distillation 
Although the above observations are centred upon a typical 


a given separation is always greater than the number of 


continuous distillation unit, the original process used for distilla- | 


tion was batchwise. Instead of the feed being continuous the 


unit has a large kettle or pot at the base of the column, which | 
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may be capable of holding up to 10,000 gallons of initial mixture. 
This mixture is heated and the vapour fractionated in the column 
by the process outlined above until there remains only residue 
in the kettle. This is then run out to storage and the process 
repeated with a fresh batch of feedstock. 

With batch distillation (Fig 7), the product composition 
changes from time to time as each of the components in ascending 
order of boiling point is vaporized from the original charge. It is 
not so convenient or easy to operate as the continuous distillation 
process, nor is it so efficient thermally because the batchwise 
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Fig 7. Typical batch distillation unit. 


nature of the operations makes it impracticable to preheat the 
feed against the product or residue. Batch distillation, therefore, 
is only used where the throughput is irregular or too small 
to justify the installation of the rather more expensive continuous 
unit or else where occasional small amounts of pure products 
are required from feeds of varying composition. 


Multicolumn Continuous Distillation 

Rarely does a distillation unit comprise one column only. It is 
not possible to get separate products of a high degree of purity 
out of one column when there are more than two components 
in the original feed. Either there will be one pure at the top and 
a mixture of the others at the base or vice versa. 

Sometimes a liquid product is withdrawn from the column at 
some suitable point between the feed and the top, thus giving 
three ““makes™ from one column, but such a sidestream, as it is 
termed, must be contaminated to a certain ext.nt with the 
lightest component. Such crude separations are economic 
when distilling crude oil as they break down a highly complex 
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mixture into a small number of groups of compounds of recog- 
nized characteristics, which makes subsequent handling much 
easier. It is common to find three or even four such sidestreams 
removed from a crude oil distillation column, but when further 
refining to a much higher degree of purity is necessary a different 
technique is employed. If, a mixture of, say, four components 
in ascending order of boiling point A, B, C, and D, each of which 
is required in a fairly pure state, is fed into a column, pure A 
may be obtained at the top of the column, this being the lightest 
component, but the remainder of the mixture of B, C and D will 
be at the base of the column. The procedure consists simply 
of passing this new mixture (now of 3 components) to a second 
column from which pure B is obtained at the top and a mixture 
of C and D at the bottom. If this last mixture is then passed to 
a third column pure C is obtained at the top and pure D at the 
base. Such a system is shown diagrammatically in Fig 8. 
Since simple two-component mixtures are the exception rather 
than the rule, multicolumn systems are frequently used in prac- 
tice, but in many cases one column or tower contains a number of 
fractionating systems mounted vertically, one above another. 


Instrumentation 

It is clear that a plant of the type shown in Fig 8 is rather 
complex, there being at least seven different process liquids to 
control without considering the control of services such as steam 
and water. In practice it would be almost impossible to operate 
such a system without the aid of instruments which measure, 
indicate, and automatically control at predetermined values 
such variables as temperature, pressure, and rate of flow. In- 
strumentation forms an important part of the auxiliaries of 
distillation, but as it is the subject of a future article it is not 
discussed further here. 

For further reading see:- 


1. McCabe, W. L., and Thiele, E. W. 
17, 605-11. 

. Robinson, C. S., and Gilliland, G. R., “Elements of Fractional 
Distillation,” New York: McGraw-Hill Publishing Co. 4th ed. 1950. 

3. Nelson, W. L., “Petroleum Refinery Engineering,”’ New York: 
McGraw-Hill Publishing Co., 3rd. Ed. 1949. 


Industr. Engng. Chem., 1925, 


te 


* * * 


TRADE LITERATURE ETC. 


Heat Insulation 
Two pamphlets on the use of **Rocksil,” which is made from 
siliceous rock melted at 2800 F and extruded into threads, are 
available from William Kenyon & Sons Ltd. of Dukinfield, 
Lancs. 


W. Edwards & Co. (London) Ltd. 

The new address of W. Edwards & Co. (London) Ltd. is 
Manor Royal, Crawley, Sussex (Telephone: Crawley 1500), 
where the firm have recently completed a new factory of about 
100,000 sq. ft. 


Industrial Stirrers 
Various types of laboratory and industrial stirrers are described 
and illustrated in a leaflet just issued by Voss Instruments Ltd., 
Faraday Court, High Street, Maldon, Essex. 


Haines-Fairbanks Pipeline 

In connexion with this pipeline project British Columbia and 
Alaska, Stewarts and Lloyds Ltd. have secured an order for 
several hundred miles of line pipe. Value is about £1 million 
payable in dollars and manufacture will be in the Company's 
works at Glasgow, South Wales, and the Midlands. 
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Conference on Applied Mass Spectrometry 


The conference on Applied Mass Spectrometry organized by 
the Mass Spectrometry Panel of the IP Hydrocarbon Research 
Group, and which was held in the hall of the Institution of 
Electrical Engineers during the period 29-31 October 1953, was 
very successful, the number of registrations totalling over 150. 

The attendance at the meetings rarely fell below 100, and 
among those present were representatives from at least 11 
overseas countries, there being delegates from Belgium, Canada, 
France, Holland, Israel, Italy, New Zealand, Sweden, U.S.A., 
Western Germany, and Yugoslavia. 


At the dinner the toast of The Overseas Visitors was proposed 
by Professor Frank Morton (left) and replied to by Dr H. 
Washburn, seen here making their speeches. 


The conference was opened by Professor H. W. Melville, 
F.R.S., of Birmingham University, who delivered a short address, 
followed by the discussion of the various papers in five sessions. 
The subjects discussed at each session were as follows:- 


SESSION I 
Chairman: Professor F. Morton 
H. Powell and G. N. 


Mass spectrometry as an analytical tool. 
Ross (Anglo-Iranian Oil Co. Ltd.). 

Application of high molecular weight mass spectrometry to 
oil constitution. M. J. O'Neal (The Shell 


Oil Co.). 

Application of the Mass Spectrometer to the 
analysis of solid materials. G. H. Palmer 
and K. L. Aitken (4.E.R.E.). 


SESSION II 
Chairman: G. C. Eltenton 


The analysis of oxygenated organic compounds by mass spectro- 
metry. F. Hageman (Royal Dutch / Shell Group). 

The analysis of gasoline fractions. A. Quayle (Shell’* Refining 
and Marketing Co. Ltd.). 

The double inlet method for precision analysis of similar samples. 
J. D. Waldron (Metropolitan-Vickers Electrical Co. Ltd.). 

The analysis of heavy water. E. Roth (Commissariat a I’ Energie 
Atomique, Fontenay-aux- Roses). 

Analysis of small quantities of gases in vacuum tubes. N. War- 
moltz (Philips Research Laboratories). 


At the cocktail party: (left to right) Dr H. Washburn, Professor 
H, W. Melville, Sir Eric K, Rideal, Professor Frank Morton, Dr 
Bradford, and Dr F, P. Lossing. 


SESSION II 
Chairman: Professor H. W. Melville 


The study of free radicals by mass spectrometry. 
(National Research Council, Canada). 

Mass spectrometry and molecular structure. 
(Liverpool University). 

Mass spectrometric investigations of the HO, radical. 
Robertson (King’s College, London). 

Recent studies with the parabola mass _ spectro- 
graph. A. Henglein (Farbenfabriken Bayer). 

Negative ion studies with the mass spectrometer. 
J. D. Marriot and J. D. Craggs (Liverpool 
University). 


F. P. Lossing 
C. A. McDowell 
A. J. B. 


Chairman at the dinner was Professor Sir Eric K. Rideal, M.B.E., F.R.S., who was supported on his right (left to right in left-hand 

photo) by Dr H. Powell (Anglo-Iranian Oil Co. Ltd.), Dr F. Hageman (Koninklijke/Shell Laboratorium Amsterdam), Jack Blears 

(chairman of Mass Spectrometry Panel), Dr H. Washburn (Director of Research, Consolidated Engineering, Pasadena) and Professor 

H. W. Melville, F.R.S. (Birmingham University). On his left the chairman had (right to left in right-hand photo) Dr B. W. Bradford 

(1.C.1. Ltd., Billingham), Dr F. P. Lossing (National Research Council of Canada), Professor Frank Morton (chairman, IP Research 
Committee), and M. J. O'Neal, jr, (Shell Oil Co.). 
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SESSION IV 
Chairman: J. Blears 

Continuous monitoring and control of product composition by 
mass spectrometry. K. P. Lanneau (Fsso Laboratories, Baton 
Rouge). 

Recent developments in high resolution mass spectrometry. H. 
Ewald (Physikalesches Institut’ der Technischen Hochschule, 
Munchen). 

Use of a retarding slit in mass spectrometer collector systems. 
R. D. Craig (Metropolitan-Vickers Electrical Co. Ltd.). 

Design and performance of an ion source for thermal ionization 
studies. G. Nief (Commissariat al’ Energie Atomique, Fontenay- 
aux- Roses). 

SESSION V 
Chairman: Dr B. W. Bradford 

Non-electronic methods for mass spectrometric computation. 
Miss M. Jones (/.C./. Ltd., Billingham Division). 

The application of digital computing methods to mass spectro- 
metric analysis. L. Fox and G. P. Bamard (National Physical 
Laboratory). 

Application of IBM equipment to mass spectrometric computa- 
tion. M. P. Barnett (King’s College, London). 

Matrix inversion and multiplication with the Hollerith electronic 
computer. B.D. Dagnall (The British Tabulating Machine Co. 
Lid.). 

A full record of the discussion at the technical sessions was 
taken and will be reproduced, together with all the papers, in 
a special book to be published by the Institute early in 1954. 


Exhibition 
In connexion with the conference an exhibition of apparatus 
was held, and the following equipment was shown and demon- 
strated:- 
Mass Spectrometers 
Metropolitan-Vickers Electrical Co. Ltd. 
Vacuum Industrial Applications Ltd. 
Computing Equipment 
British Tabulating Co. Ltd. 
Elliott Bros. (London) Ltd. 
Ferranti Ltd. 
IBM (United Kingdom) Ltd. 
SOCIAL EVENTS 
On the evening of 29 October the Metropolitan-Vickers 
Electrical Company held a cocktail party at the Piccadilly Hotel, 
which was followed by a dinner under the chairmanship of 
Professor Sir Eric K. Rideal, M.B.E., F.R.S., professor of Physi- 
cal Chemistry at King’s College, London. In an interesting 
speech following the dinner Sir Eric referred to early work on 
spectroscopy and said that Aston, in his book, had mentioned 
that as long ago as 1913 J. J. Thomson had drawn attention to 
mass spectroscopy as a potential tool for chemists. Aston was a 
remarkable glass blower and possessed the skill of the pioneers. 
Chemists were afraid of a high degree of glass blowing and 
instrumentation and in addition, when entities like HC* were 
found, they were suspicious of this mass spectrometry business. 
There was a new danger that they might be equally afraid of the 
wonderful apparatus which the manufacturers were now pro- 
ducing. 


Another group at the cocktail party: (left to right) Dr E. F. 
G. Herington (Chemical Research Laboratory), J. F. 
Martin (Chemical Research Laboratory), Dr R. T. W. Hall 
(Esso Petroleum Co. Ltd.), Professor Frank Morton, and 
Dr P. J. Garner (The Shell Petroleum Co. Ltd.). 


(Right) Miss M. Tunnell 

(Ferranti Ltd.) and Dr W. 

Beyrick were among those 
present at the dinner. 


(Below) Dr R. Schnurmann 
of Manchester Oil Refinery 
Lid. (left) with G. C. Elten- 
ton of “Shell” Refining 
Marketing Co. Ltd. 


He saw a danger to the potential chemist from excessive 
instrumentation and mechanization but he looked upon the 
mass spectrograph as a valuable analytical tool. Many other 
things could be done with it. It should be possible to find out 
something about chain reactions, heterogeneous catalysis, etc. 
The machine had great possibilities for the physical chemist but 
it was necessary that it should be adaptable to other than 
merely standard routine analysis. There was likewise a great 
field for their theoretical friends to investigate e.g. why does 
the octane molecule break down in a definite manner when hit 
by what is equivalent to a stroke of lightning such as a 70-80 
volt electron. 

Dealing with the international aspects of science, Sir Eric said 
that in a disturbed world it was most important that human beings 
should meet together to discuss things in common. This was a 
most valuable asset and it might well be that the scientists would 
prove to be more effective than those in the arts sections. 


Overseas Guests Toasted 

Professor Frank Morton, in proposing the toast of “Our Over- 
seas Guests,” referred to the first mass spectrometry symposium 
organized by the Institute Panel at which he had said that the 
petroleum industry required proof that mass spectrometry 
offered a reliable method of analysis of hydrocarbon mixtures. 
This proof had been adequately provided at the present sym- 
posium and he was particularly pleased to note the application 
to higher boiling fractions, such as lubricating oils. It was, 


however, desirable to give more publicity to the use of the mass 
spectrometer, not only by technical papers dealing with methods 
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of analysis, etc., but by more general review articles showing 
the comparative costs of different methods. The personnel 
requirements, maintenance costs, speed of analysis, suitability of 
mass spectrometers for routine control analysis, etc., were all 
subjects which should be publicized as much as possible. Funda- 
mental research into the physics of the mass spectrometer was 
best left to the universities and the instrument manufacturers 
and he urged users of mass spectrometers to concentrate on 
widening the range of hydrocarbons and allied mixtures which 
could be satisfactorily analysed. 

Returning to the subject of his toast he said that the Research 
Committee of the Institute of Petroleum was particularly happy 
to welcome, through the Mass Spectrometry Panel, so many 
overseas guests. They believed that a full exchange of ideas and 
experiences on the widest possible basis was most desirable if 
developments in the research laboratories were to find the fullest 
application in industry. The petroleum industry particularly 
had shown the benefits that could be obtained by such exchange 
of ideas, and the international character of the papers presented 
at this symposium were typical of the industry. He hoped that 
the overseas guests would take the opportunity to visit the 


university and industrial laboratories which were contributing to 
the Mass Spectrometry Panel's worx, where he was sure they 
would find much to interest them and a warm welcome. 

Dr H. W. Washburn, replying on behalf of the overseas guests, 
said they were grateful for the opportunity made for them to meet 
and become acquainted. He felt it interesting that a small com- 
pany such as Consolidated Engineering Corporation had been 
able to develop such a complicated instrument as a mass spectro- 
meter. 

Their initial budget for this development had been $10,000, 
and when this had been spent new and urgent problems had arisen 
in the petroleum industry. Work on the analysis of acetone, of 
di-isopropyl, and of C, to C, hydrocarbons more rapidly than 
with the Podbielniak calaiies had sufficed to sell the first few 
instruments and the petroleum laboratories had done the rest. 

Mass spectrometry was an art in which there was room for 
advance. Rapid progress could only be obtained by interchange 
of technical information and ideas among all workers in the field. 
It was therefore very important for them to meet and discuss 
mutual problems, and the overseas visitors were grateful to their 
hosts for making the present conference possible. 


Recent Technical Meetings 


Paint in the Petroleum Industry 

At the IP meeting on 11 November 1953, Dr H. B. Footner 
of The Shell Petroleum Co. Ltd. presented to a large audience a 
paper on the use of paint in the petroleum industry. The subject 
was dealt with from the viewpoints of paint quality control, 
surface preparation, paint storage, and general usage of paint. 

A lively discussion followed delivery of the paper and a vote 
of thanks to the author, proposed by the chairman—Dr E. B. 
Evans—was received with applause. 


Kuwait 

C. A. P. Southwell, C.B.E.. M.C., managing director of the 
Kuwait Oil Co. Ltd. and a past-president of the IP, read an 
interesting and informative paper on Kuwait to the Royal 
Society of Arts on 25 November. The chair was taken by Sir 
Wavell Wakefield. M.P.. and the hall was filled to capacity. 
He dealt particularly with the life and habits of the country, 
tracing its history in some detail from 1716, and discussing the 
impact of the oil industry. 
Kuwait had not changed since he first saw it twenty-one years ago 
and could best be described as “A place where courtesy and 
friendliness predominated.” 

Dealing with the many improvements which had been made in 
social and living conditions, such as the provision of an adequate 
water supply and the building of schools, hospitals, and houses, 
Mr Southwell said that the ruler had wisely regarded the increased 
revenue derived from the oil operations as capital, part of which 
should be conserved by investment for the future but permitting 


a suitable proportion to be allocated to the large undertaking of 


immediate development. 
The talk was illustrated by coloured slides and by an extract 
from the film Desert Harvest. 


American Chemical Engineers Meet 

Among the papers of interest to the petroleum industry 

presented at a national meeting of the American Institute of 

Chemical Engineers at San Francisco in September 1953 were 
the following:- 

The formation of bubbles to transfer material from liquid to 

gas is the basis of many important petroleum processes. 


Thus 


The fundamental characteristic of 


distillation processes are based on the passage of bubbles of 
vapour through the liquid on the plates in the column. The 
formation of these bubbles has been studied by high speed 
photographic techniques described in the paper on ‘*Formation 
of bubbles at simple orifices*’ by R. R. Hughes, A. E. Handlos, 
H. D. Evans, and R. L. Maycock (Shell Oil Co.) 

Improvements in ammonia synthesis gas from natural gas was 
dealt with by B. J. Mayland, E. A. Cowley, and J. C. Reynolds 
(The Girdler Co.), who pointed out that economies had resulted 
in the greatly expanded use of ammonia as a fertilizer. 

K apital costs for a petrochemical project was the subject of a 
paper by E. B. Chiswell and J. J. Merrill (California Research 
Corpn.) who stated that an investment of almost $8 million was 
required for production of 45 million pounds of ethylene oxide 
a year. Ethylene oxide sold for about 16 cents per pound and 
amortization involved about 7.cents per pound. 

A comparative analysis of the cost of manufacturing acetylene 
by the regenerative and partial combustion processes was given 
by M. J. P. Bogart and R. H. Dodd, of the Lummus Company. 


U.K. Fuel and Power Resources 

The setting-up of an independent fuel advisory committee 
whose main function would be to supervise the price structure of 
the National Coal Board was recommended by Dr F. M. H. 
Taylor (chairman and managing director, Thermocontrol 
Installations Ltd.) in a paper presented to The Institute of Fuel 
in London on 24 November. 

Dr Taylor said that by fixing prices of the raw material supplied 
to the gas and electricity industries, which were in competition 
with raw coal, the N.C.B. was able to control the progress of 
those industries. Some form of independent supervision of the 
N.C.B. price structure in relation to vital industries was therefore 
desirable and in the national interest. 

The proposed advisory committee would also ensure that 
prices charged for gas and electricity were truly related to the 
costs of production, and could advise the Minister regarding 
savings likely to be achieved by fuel-economy schemes involving 
capital expenditure. It could also ensure stable coal prices 
justifying the installation of special plant for burning low-grade 
fuels. 
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Personal Notes 


RETIREMENT OF FRANK N. HARRAP 


After 30 years of service in the 
petroleum industry, Frank N. Harrap, 
M.Sc., F.Inst. Pet., retired on 30 
November 1953. Educated at Wake- 
field Grammar School and Leeds 
University, he came to London during 
the first world war and joined the staff 
of the War Department Chemist at 
Woolwich Arsenal. There he first 
came into contact with J. S. Jackson 
with whom he subsequently was 
closely associated when both joined 
the Asiatic Petroleum Company in 
developing laboratory facilities under 
the direction of the late James Kewley. 
These laboratories were first located at Shell Haven, but in 1924 
were moved to Finsbury Circus, London, as the Central Labora- 
tories of the Shell organization in the U.K., with J. S. Jackson as 
chemist-in-charge and F. N. Harrap as his deputy. 

In 1928 Frank Harrap joined the Chemical Department of 
Shell-Mex Limited soon after its inception and remained with 
the U.K. marketing organization for the remainder of his service. 

Following the amalgamation of Shell-Mex and the British 
Petroleum companies in the now familiar Shell-Mex and B.P. 
Limited, F. N. Harrap was appointed chief chemist of the 
merged companies, which position he held until his recent 
retirement. 

The outbreak of the second world war brought the Petroleum 
Board into being and during the years 1939-1948 the managership 
of the Chemical Department of the Board was shared by Frank 
Harrap and C. Chilvers. The Chemical Department was largely 
composed of members of Esso and Shell-Mex and B.P. staff and 
the happy association which existed in the Chemical Department 
of the Petroleum Board was exemplified by a farewell lunch and 
presentation given to Frank Harrap by his wartime Esso col- 
leagues. 

Hailing from Yorkshire it is almost superfluous to remark on 
Frank Harrap’s interest in cricket, and in preparation for those 
times when cricket is not in season he has become increasingly 
interested in photography, especially colour photography. To 
add to his enjoyment of this activity in his retirement his friends 
in Shell-Mex and B.P. and Associated Companies have presented 
him with a Kershaw film strip and slide projector with screen 
to display his colour photographs to the best advantage. 


* * * 


THE PRACTICE OF LUBRICATION 


Commencing on 28 January at 6.30 p.m. and continuing on 
Thursdays until 4 March at the Sir John Cass College, Jewry 
Street, Aldgate, London, E.C.3 is a course of six lectures on the 
practice of lubrication. Subjects and lecturers are (1) Practical 
lubrication, W. S. Ault (Shell-Mex and B.P. Ltd.): (2) L.C. 
engines—automotive, W. H. Goodhind (Regent Oil Co. Ltd.); 
(3) 1.C. engines—industrial, K. C. Hunt (Esso Petroleum Co, 
Ltd.); (4) Steam turbines and compressors, G. H. Thomley 
(C. C. Wakefield & Co. Ltd.); (5) Gas turbines and gears, R. B. 
Killingsworth (Vacuum Oil Co. Ltd.); (6) Standards of per- 
formance, C. Lawrie (Vacuum Oil Co. Ltd.). Fee for the course 
is 15s and enrolment forms are available from the Principal. 


L. J. Shrimpton, Vacuum Oil Company’s representative in the 
Oxfordshire area, has recently retired after 28 years’ service 
with the Company, and is to enter the garage trade as manager 
of the Southern Star Garage, Rustington. 


N. L. Falcon 


Dr D. T. Germain-Jones Cox 


New Anglo-lranian appointments just announced are:- 

N. L. Falcon, appointed manager of the Geological Division, 
joined the Company in 1927, having previously served in Gino 
Watkins's Spitzbergen expedition. He was as resident geologist 
at Gach Saran and took part in many geological surveys in 
Luristan, Bakhtiaristan, Kuhgalu, Qashqui Sarbad, and Persian 
Baluchistan. He was resident geologist for the exploration dril- 
ling in Scotland. During the war he was awarded the U.S. 
Bronze Star and since 1945 has been at A.I.0.C’s. head office 
with U.K. exploration and photo-geological work as his special 
responsibilities. 

P. T. Cox, M.B.E., M.A., M.Inst. Pet., who has been appointed 
exploration manager and chief geologist. He joined the Company 
in 1924, was general fields manager in Persia 1948-51, and has 
worked as a geologist in Peru, Venezuela, Columbia, Kuwait, 
Persia, and the U.K. He was awarded the M.B.E. for his services 
during the last war with the Royal Engineers in the European 
theatre of operations. 

Dr D. T. Germain-Jones, B.Sc., Ph.D., D.I.C., A.R.C.S., 
F.Inst.Pet., appointed chief geophysicist, joined the Company in 
1927 and in 1936 led the party which located and outlined the 
Lali field. During the war he was in charge of seismic work in 
the U.K. and, after another four years in Persia, began the 
organization of the Company's geophysical research and 
development section at Kirklington Hall. He is president of 
the European Association of Exploration Geophysicists. 


Alonzo Limb, deputy chairman and managing director of C. C. 
Wakefield & Co. Ltd., had the misfortune recently to break his 
thigh bone on the eve of leaving hospital after a period of con- 
valescence. 


QUOTATION 


“We congratulate Her Majesty's Ministers on the success ith 
which they have conducted our country’s affairs in many spheres, 
in the accumulation of our gold reserves and the improvement 
in our trade balances, in the measures taken for the protection 
of our oil supplies, so vital a part of our economy and, as recent 
events demonstrated, so essential to our everyday existence. May 
| also refer to the support given to a leading London oil company 
in their stand for commercial law and order in Persia, which we 
hope may soon produce satisfactory results.” (The Lord Mayor 
of London, Sir Noel Bowater, at the Guildhall Banquet, 9 Novem- 
ber 1953.) 


DETROIT PUCLIC LIBRARY 
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Tanker Launchings 

new vessels of the 52 18,000-ton general purpose 
tankers, designed by the Shell Group and incorporating many 
new developments for added safety, have recently been launched. 

The first was the s.t.s. Hadra, launched by Lady Haley at 
Smiths Dock, Middlesbrough, and the second the s.t.s. Hemifusus, 
named at Messrs Cammell Laird’s Birkenhead works by Lady 
Maud. 

Both vessels are similar in design and have 
dimensions:- 


Two 


the following 


Length overall. $57ft Oin 
Length between perpendiculars 530ft Oin 
Breadth moulded 69ft 3in 
Depth moulded to upper deck 39ft Oin 
Summer draft : : ‘about 27ft 7in 
approx 18,000 tons 

about 143 knots 


Dead weight 
Service speed 


Constructed of steel throughout to Lloyds Special Survey 
Class 100 Al carrying petroleum in bulk, the vessels have 
a raked stem, cruiser stern, poop, centre castle, and forecastle. 

Oil space consists of 11 main tanks, each subdivided into three 
compartments by longitudinal bulkheads, and main pumproom 
is forward of machinery spaces. The four turbo-driven cargo 
pumps have a total capacity of 1600 tons per hour. 

Speaking at the launching of Hadra, Mr J. W. Platt, chairman 
of Shell Tankers Ltd., said that in the world of shipping Shell 
were good. customers for both dry cargo and liner companies 
with annually over one million tons of packed products and 
materials and thousands of passages for staff and their families. 

Secondly, 85 per cent of the world’s merchant tonnage relied 
on oil (90 per cent in the U.K.) and supplies of dependable 
quality and in quantity were most important factors in ship 
operation. The curve of oil prices is the flattest of those of all 
main raw materials. Freight has been difficult but the tanker 
shortage is passed and he saw no reason why freight rates 
should not be maintained at a moderate level for many years. 


Thirdly, they were themselves a not insignificant shipping 
company. When the present building programme was com- 


pleted, there would be 3} million deadweight tons under the 
Shell House Flag. That represented about 50 per cent of their 
requirements. 

By 1957 world tanker tonnage would be about 35 per cent of 
all merchant shipping, and British tanker tonnage would reach 
34 per cent of ships under British registry. This favourable 
percentage was mainly due to the oil companies as British 
independent owners were well behind with only 10 per cent of 
world independent tanker tonnage. 


Pernis Refinery 

With a new 3} million tons a year distillation unit now on 
stream, Pernis refinery (near Rotterdam), in the Netherlands, 
becomes the largest refinery in Europe (including the U.K.) with 
an annual crude capacity of nearly 10 million tons. Built at a 
cost of £2 million, the new unit—designed by Shell—has taken 
just over a year to erect. 

Before the war, Pernis refinery was comparatively small 
capacity one million tons of oil products a year. It suffered 


heavy damage during the war but rehabilitation was started in 
1946. Since that time, the size has gradually been increased until 
it is now the most comprehensive refining complex in continental 
Europe. 

This has been done at a cost of over £25 million and the 
refinery, 


in addition to four distillation units, now includes such 


Notes of the Month 


facilities as thermal cracking and reforming units, a catalytic 
cracking unit, polymerization plants, lubricating oil and bitumen 
plants and treating facilities to which a luboil deasphalting and 
extraction plant now under construction will be added. 

There is also a plant for making synthetic detergents, one for 
the manufacture of base materials for plastics on a polyviny| 
chloride basis and another for making epikote resins, used as a 
very resistant compound in the paint and varnish industry. Also, 
sulphur is recovered on a large scale. A plant for the production 
of a number of chemical solvents is under construction as well as 
a plant for the manufacture of the new insecticides dieldrin and 
aldrin. 


“Conquest of Desert’? Exhibition 

At an exhibition recently held in Jerusalem, Israel, the Shell 
Company of Palestine Ltd furnished a pavilion designed to show 
the importance of petroleum in the conquest of the desert and 
the wide application of petroleum products in agriculture, 
industry, and home. A series of dioramas traced Shell's opera- 
tions in Israel from the arrival of crude oil at Haifa to its final 
application. A recent successful and important application of 
petroleum in the country was in the construction of the Beersheba- 
Sdom road, this road enabling the valuable potash deposits of 
the Dead Sea to be transported to Beersheba and the coast. 


Derrick by Air 
Recently KLM Royal Dutch Airlines transported by KLM 
Skymaster freighter from Oklahoma to Athens a complete oil 
derrick in pieces. Total load was 5} tons and it was transferred 
from one freighter to another at Amsterdam. 


Japan’s Oil Industry 

On his return to the United States early in November after a 
month’s tour of Japan, Dr Gustav Egloff, research director for 
Universal Oil Products Co., predicted that Japan’s oil industry 
would expand greatly in the near future because of the rapidly 
improving economy. The types of refining processes now being 
installed include four Platformers and catalytic cracking units 
and it was intended to erect five basic plants for petroleum 
chemicals. One plant was*already working and producing 
Saran which was being used for making fish nets. 


Further Oil Tests in Eastern Nigeria 

The Shell D°Arcy Petroleum Development Company of 
Nigeria Limited (jointly owned by Shell and Anglo-Iranian) 
advise that further testing at their Akata well, in the Calabar 
province of Eastern Nigeria, has confirmed the presence of oil in 
small quantities associated with a considerable volume of gas. 
Although this result is encouraging, tests so far have not estab- 
lished the presence of oil on a commercial scale. Further testing 
is now in progress. 


British Gas Search 

Anglo-Iranian Oil Co., through the D’Arcy Exploration Oil 
Co., is to undertake search for natural gas in Great Britain on 
behalf of the Gas Council. Total cost is expected to be about 
£1 million and seismic work has begun at Aldburgh, about 10 
miles from Beverley, S.E. Yorkshire. Drilling is expected 
to begin shortly at Cousland, near Edinburgh, where some 
gas was found in 1938. Drilling sites are to be selected in 
southern counties and areas in Cheshire, Warwickshire, and 
Worcestershire. 
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Books and Films 


Standard Methods 
Published on 19 November was the thirteenth edition of the 
IP “Standard Methods for Testing Petroleum and its Products” 
and its 765 pages contain the latest details of British practice in 
this important sphere of the petroleum industry. This new 
edition includes particulars of four new methods. 


Acid and base numbers. \P 139/53T. Adopted from and identical 
with ASTM D974-52T. Results are generally comparable with these 
obtained from IP 1. 

Soluble bitumen content—rapid method. \P 140/53. Incorporates two 
methods for analysis of bituminous materials containing less than 50 
per cent of soluble bitumen. Both are more rapid than IP 47, method C. 

Spectrophotometric analysis. \P 141/53T. For determination of 1:3- 
butadiene mixtures of C, and lighter hydrocarbons. Based on ASTM 
D 1096-S50T. 

Stability of lubricating greas2s—oxygen bomb method. \P 142,53. 
Identical with ASTM D942-50 except for a slight difference in metals 
for the bomb and dish holder, the BSI equivalents having been specified. 


Thirty-six existing methods have been revised in technical 
detail and a number of others have been amended editorially to 
conform to the standard format and to include British and 
Metric equivalents where appropriate. The setting point method, 
IP 54/42, has been withdrawn as it had fallen into disuse. 

Several thermometer specifications have been revised in detail. 

Price of the book is 40s post free and members of the IP may 
have one copy for 35s. Orders should be sent direct to the IP. 


Courses in Higher Technology 
Details of such courses in colleges in London and the Home 
Counties are detailed in the Bulletin of Special Courses in Higher 
Technology published by the Regional Advisory Committee, 
Tavistock House South, Tavistock Square, London, W.C.1. 


There are two issues in each academic year covering Part | 


(Autumn term) and Part II (Spring and Summer terms), the 
price being 2s 6d for the two or Is 6d per copy. 


Winners of the 
Morecambe 
Rally, lan and 
Pat Appleyard, 
as seen in Log- 
book 1953, 


Llandarcy Refinery 
Llandarcy, the first large-scale refinery in the British Isles 
for the treatment of imported crude petroleum and which 
started operating in July 1921, is illustrated and described in 
_ terms in a booklet published by Anglo-Iranian Oil Co. 
td. 


Tourist Trophy Races 1907-1953 
Shell-Mex and B.P. Ltd. have just issued a complete guide 
to the Isle of Man T.T. races from 1907 to date. It includes 
results of all races, history of every make of machine which has 


raced there, records of all riders, and a detailed map of the 
course. Copies are available from any divisional office of the 
Company. 


Mr Petroleum 

First published in October 1953, Mr Petroleum is a new 
American publication described in its sub-title as “The oilmen’s 
international news magazine.” The contents of the first issue 
(36 pages) vary from short reports of oil news from many 
countries, to a pictorial record of the National Convention of 
the Desk and Derrick Clubs of North America. Between these 
items are included pictures of the world’s deepest well, personal 
news and pictures of oil men, and articles of a light and enter- 
taining character. It is published by Mr Petroleum Inc., 1717 E. 
Colfax, Denver, Colorado, at 50c per copy or $5a year. 


In_ Silverstone 
Saturday, J. 
Surtees followed 
by J. A. Storr 
in the 300-350 cc 


race. 


Silverstone Saturday and Logbook 1953 

Coinciding with the 1953 London Cycle and Motor Cycle 
Exhibition, Shell-Mex and B.P. Ltd. released on 18 November 
two films, the first being devoted to the sport of motor cycle 
racing. 

The first—Silverstone Saturday gave, in its 20-minutes running 
time, a remarkably fine impression of the thrills of the day. There 
were the famous riders battling for the 350 cc championship, 
the “chairs,” the vintage race, and the Vespas, all leading up to 
the climax with the 500 cc Coronation Championships. Logbook 
1953 is a 30-minute miscellany for clubmen—the Morecambe 
Rally, the Sunbeam Veteran and Vintage Rally, a tribute to 
Nuvolari, and the opening day at the Crystal Palace. The first 
feature is noteworthy for the shots of the ingenious tests which 
entrants had to pass—and of what happened when a corner was 
taken too quickly. In the Crystal Palace section are examples 
of some really fine racing by such drivers as Stirling Moss, winner 
of the 500 cc race, and by Tony Rolt who won the Coronation 
Cup for the 2-litre class. 

Both films are available on loan from head office and divisional 
offices of Shell-Mex and B.P. Ltd. 


ELECTRICITY IN THE OIL INDUSTRY 

The second 1953 issue of the quarterly review ACEC Charleroi 
published by the Ateliers de Constructions Electriques de 
Charleroi is almost wholly devoted to the Company's activities 
in the oil industry and with the theme of “safety first.” Its four 
sections deal with production of electrical energy, petroleum 
production, oil transport, and refinery equipment. Well illus- 
trated, the book contains useful formulae and information. 
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THE INSTITUTE 


(Art 26 Portland Place, London, WV 5.30 p.m.—tea 5 p.m.) 


The Stability and Compatibility of Fuel Oil and Diesel Fuel. C. W. G. 


Martin, F.R.I.C., F.Inst.Pet., M.Inst.F., and D. R. Bailey, 
A.F.Inst.Pet. 13. January 
Accident Prevention. T. T. MacLean. 10 February 


Oil Production in the Nottinghamshire Oilfields. 
A.M.1.Chem.E.. and R. K. 


C. M. Adcock, M.A., 
Dickie, B.A., B.A.I., F.Inst.Pet. 
22 February 


IP FAWLEY BRANCH 


(At Esso (Fawley) Recreation Club, Holbury, 7.30 p.m.) 


Annual General Meeting. 22 January 


B. H. Gibbs, 
19 February 


Pumps—their Design, Manufacture, and Application. 
A.M.1.Mech.E. 


IP LONDON BRANCH 


t 26 Por tland Place, London, W.1, 6 p.m. — tea 5.30 p.m.) 
Ocean Transport of Oil. E. H. Thompson, A.C.1.S., F.C.LI. 
19 January 


This Detergent Age. J. O. 


Fork Supper. 


M. Alexander, B.A. Meeting followed by 


17 February 


IP NORTHERN BRANCH 


(At Engineers’ Club, Albert Square, Manchester 2, 6.30 p.m.) 
Mechanical Handling in the Petroleum Industry. S. J. Treen. 
19 January 


Annual General Meeting and Any Questions. 16 February 


IP SCOTTISH BRANCH 


Recent Advances in the Analysis and Testing of Petroleum. W. H. 
Thomas, A.R.S.M., F.R.LC., F.Inst.Pet. Scottish Oils Ltd. Recrea- 
tion Hall. Grangemouth. 11 February 


Gas Turbines. J. R. Bolter. 


Institute of Engineers and Shipbuilders, 


Glasgow. 11 March 
IP SOUTH EASTERN BRANCH 
(At King’s Head Hotel, Rochester, 7.45 p.m.) 
Open Evening. 2 February 
Pumping in Industry. Len Ward. 2 March 


* * * 


W. J. FRASER & CO. LTD. 


After 43 years at Dagenham, this firm has found it necessary 


to provide more adequate accommodation for its administrative, 


planning, and drawing offices and so, from the beginning of 


December last, it's address became Harold Hill, Essex. Before 
1830 the works were founded at Hounsditch, removed to 
Commercial Road in 1836, and to Dagenham in 1910. After the 
last war, in order to handle greater output and larger vessels, 
the main works were moved to Monk Bretton, near Barnsley, 
Yorkshire. In the near future the pilot plant and research 


departments from Dagenham will be re-established at Harold 
Hill also. 


Forthcoming Meetings 


IP SOUTH WALES BRANCH 


National Oil Refineries Ltd., Llandarcy, 
5.30 p.m.) 


(At Training Centre, 
Annual General Meeting. 4 February 


The Oil Industry in World Economy. M. 
M.1.Mech.E., F.Inst.Pet. 


E. Hubbard, B.A., 
4 March 


IP STANLOW BRANCH 
(At Grosvenor Hotel, Chester, 7.30 p.m.) 


Annual General Meeting and Branch Dinner. 
(AGM, 7.15 p.m.—Dinner 8 p.m.). 


Blossoms Hotel, Chester 

29 January 
Flying Experiences. Joint meeting with Royal Aeronautical Society. 
February 


Underground Gasification of Coal. 
M.1.Mech.E., M.Inst.Gas.E. 


C. A. Masterman, M.A., F.R.LC., 
Joint meeting with Institute of Fuel. 
17 February 


OTHER SOCIETIES 


Stereochemistry of cvc/oHexane Derivatives. Prof D. H. Barton, 
Ph.D., D.Sc., F.R.1-C. The Chemical Society, Royal Institute of 
Chemistry. and Society of Chemical Industry. North British Station, 
Hotel, Edinburgh. 7.30 p.m. 14 January 


A New British Stereoscopic Plotting Instrument for Aerial Photo- 
graphs. Prof E. H. Thompson. The Photogrammetric Society. At 
Royal Geographical Society. London. 5 p.m. 18 January 


Operating Experience with Gas Turbines with Particular Reference to 
the Beznau Plant. E. A. Kerez, M.Eng.(J.). Diesel Engine Users’ 
Association. Caxton Hall, London. 2.30 p.m. 21 January 


Polymerization and Its Reversal. 
Ph.D. The Chemical Society, 
Society of Chemical Industry. 
p.m. 


Prof F. S. Dainton, M.A., B.Sc., 
Royal Institute of Chemistry, and 
The University, Manchester. 6.30 

28 January 


The Development of Infra-Red Analysis. 
Society of Chemical Industry. 
7 p.m. 


J. G. Reynolds, F.R.LC. 
Mining and Technical! College, Wigan. 
3 February 


Fuel Oil and Oil Firing. G. J. Gollin. Institute of Fuel. The University, 


Sheffield. 6.30 p.m. 3 February 
A New Plotting Machine for Air-Photographs. J. E.Odle. The Photo- 
grammetric Society. At Royal Institution of Chartered Surveyors, 
London. 6 p.m. 5 February 


Mixing of Solid Particles and Gas in a Fluid Bed. Dr G. H. Reman. 
Society of Chemical Industry and Institution of Chemical Engineers. 
Radiant House, Liverpool. 2.30 p.m. 3 February 


* * * 


SITUATIONS VACANT 


Qualified Chemical Engineers or Chemists with chemical engineering 
experience, aged 30-35, are required for the following vacancies with 
an expanding company:—(1) Applicants should be experienced in the 
design or operation of edible oil plant. Responsibilities will include 
start-up of new installations. (2) Applicants should have experience in 
the petroleum industry and will be employed on design and develop- 
ment work connected with new projects. 

Applications, which will be treated in strict confidence, should give 
full details of candidates’ experience and should be sent to Box 1079, 
IP Review. 


Graduate Chemists, young, required for Oil Company laboratories 
near London. Work essentially routine control testing of fuels and 
lubricants. Previous experience desirable but not essential. Salary 
commensurate with experience. Contributory Pension Scheme and 
three weeks annual holiday. Reply stating age, experience and salary 
required to Box No. 1080, /P Review. 
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THE SPIRIT OF 


COAL 


NATIONAL BENZOLE + PURE BENZOLE 
90’s BENZOLE 


NATIONAL BENZOLE CO. LTD - WELLINGTON HOUSE BUCKINGHAM GATE-LONDON S.W.i 
(The distributing organisation owned and entirely controlled by the producers of British Benzole) 


We also specialise in 


Petroleum and Tar Testing Apparatus 


Please apply for a copy of catalogue Ne. 544 


A. GALLENKAMP & CO., LTD. 


17-29 SUN STREET, LONDON, €E.C.2 


Laboratory Oyuipment 


Our specialities include: 


AUTOCLAVES - CENTRIFUGES - FURNACES - OVENS 
INCUBATORS - HOTPLATES - STILLS - STIRRERS 
WATER-BATHS - PHOTOELECTRIC COLORIMETER 
VOLUMETRIC GLASSWARE - SINTERED FILTRATION 
APPARATUS - STANDARD JOINT GLASSWARE 
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TYPE D431 STARTER BOARDS 
GIVE RELIABLE 


FOR SERVICE ON SUPPLIES UP TO 660 VOLTS 


CONTACTOR STARTERS ... ... .... UP TO 300 HP. 
OIL-IMMERSED CIRCUIT-BREAKERS... .... UP TO 1,600 AMP. 
BUSBAR SECTION SWITCHES ... UP TO 2,000 AMP. 
H.R.C. SWITCH FUSE UNITS - METERING UNITS 
KIRKINTILLOCH GLASGOW 
LONDON OFFICE —- 36 VICTORIA ST., $.W.1 SHEFFIELD OFFICE —-OLIVE GROVE ROAD 
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The TGs 


of the Earth 


deserts of the Persian Gulf, the 

Earth is yielding her richest reserves of 
crude oils. From both hemispheres, crude 
oil is pumped to the Refineries which 
produce the products distributed in the 
United Kingdom by the Regent Oil 
Company Ltd. A wide variety of crude oils 
enables refinery technicians to ensure 

that the full range of petroleum products 


are of the finest quality. 


REGENT OIL CO. LTD ma 
117 PARK STREET - LONDON, W.1 
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and pro gress 
through enterprise 


The keynote of Manchester Oil Refinery has always been Frogress through Enterprise. 
Right from the outset, our policy has been to keep the plant completely up to date— 
through continual improvements and new installations -and to produce only oils of 
the highest quality, backed by a notable research programme. 


A full range of products is available to the Wholesale Trade, including : 
NAPHTHENIC BASE LUBRICATING OILS * OILS TO APPROVED GOVERNMENT SPECIFICATIONS 


TRANSFORMER OILS and WHITE OILS * CONCENTRATES, ADDITIVES, etc. * FLAW DETECTION 
INKS FOR ALL MATERIALS * ETHYLENE GLYCOL (AS AN INHIBITED ANTI-FREEZE) 


Full information will be sent on request to 


MANCHESTER OIL REFINERY (SALES) LTD. 


Twining Road ° Trafford Park * Manchester 17 - Telephone: TRAfford Park 0218/9 
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London’s oil reservoir 
for over 50 years 


This great independent petroleum 
installation, serving the needs of 
all the oil companies operating in 

the country, both large and small, 
receives into its storage tanks petroleum 
products trom many parts of the world. 
From there the oil goes out in a constant 
ow by water, road and rail to supply 
ter, | | pphy 
greater London and_ the neighbouring 


Counties. 


LONBON ANB THAMES HAVEN OTL WHARVES LIMITED 
3 ST. HELENS PLACE LONDON €E.C.3 Tel.: AVEnue 6444 
THAMES HAVEN INSTALLATION Tel.: STANFORD-LE-HOPE 2232 
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STANDARD METHODS 


FOR 


TESTING PETROLEUM 


AND 


ITS PRODUCTS 


(THIRTEENTH EDITION-1953) 


755 pages 168 Diagrams 


Price 40s. post free 


Obtainable from 


The Institute of Petroleum 
26 Portland Place, London, W.1 


DRILLING MUD: 


FOR 
dq HIGH ITS MANUFACTURE 
TEMPERATURE AND’ TESTING 
SERVICE 


By 
P. EVANS and A. REID 


Conforming to B.S.S. 1750-1951, Stud Bolts and Nuts 

are being supplied by Rubery Owen to all the principal! 

eat : Oil Companies and Refinery Equipment Manufacturers and Geological Institute of India, 1936 
8 in ever increasing quantities. Special production facilities 

have been planned to suit every requirement to both 

British and American Standards with either Unified or . 

Whitworth Threads. Pages 263 + xxx. Paper covers 


RUBERY OWEN 


STUD BOLTS AND NUTS 


RUBERY OWEN & CO., LIMITED The Institute of Petroleum 
DARLASTON. SOUTH STAFFS , ENGLAND 


Member of the Owen Organisation 


Reprinted from Transactions of the Mining 


Price 21s. post free 


Obtainable from 


26 Portland Place, London, W.1 


London Fxport Department: Kent House, Market Place, Oxford Circus, W.1 


Canadian Office: 1470. Ihe Queensway. Postal Station N Toronto, 14 
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CONCENTRATES 
FOR THE 
PETROLEUM INDUSTRY 


CONSTANT INTENSIVE RESEARCH 
ENABLES PETROLEUM INVENTIONS LTD. 
TO SUPPLY THE FOLLOWING 
SPECIALISED PETROLEUM PRODUCTS 
OF THE HIGHEST QUALITY: 


E. P. CUTTING OIL CONCENTRATES 


* Sulpho- Chlorinated Concentrate 2C : 
for machining the tougher metals, including 
Nimonic and Austenitic alloy steels. 


* Sulphurised Concentrate 2D: a low 
viscosity E.P. concentrate widely used where 
a light colour is desirable. 


* Special Concentrate 2A: 
fatty oils in cutting oils. 


for replacing 


* Multi-Purpose Soluble Oil Base: for 
translucent and milky type soluble oils. 


Other products available include: 


LUBRICATING OIL ADDITIVES 


Extreme pressure lubricants 
Detergent and anti-oxidant additives 
Upper cylinder lubricants 
Penetrating oil concentrates 
V.I. Improvers 


CORROSION INHIBITORS 


Anti-corrosive and anti-rust concentrates 
for use inthe manufacture of de-watering 
fluids and other oils and greases. 


Full details, samples, prices, etc., on request to: 


PETROLEUM INVENTIONS LIMITED 
TWINING ROAD: TRAFFORD PARK: MANCHESTER 
Telephone: Trafford Park 0218/9 
Telegrams: Refinery, Eccles, Manchester 


A MEMBER OF THE M.O.R. GROUP OF COMPANIES 


4 STOTH ERT & PITT 


(Left) 
Positive Acting Rotary 
Displacement Pump for 
the handling of Molasses 
and viscous fluids, 
electrically driven 
through totally enclosed 
Reduction Gear Box. 


(Below) 

Positive Acting Screw 
‘Displacement Spirit 
Pump, electrically 
driven through Wall 


(Right) 

Positive Acting Screw 
F§Displacement Spirit 

Pump specially de- 

signed for fitting to 

Road vehicles. 


(Below) 
Positive Acting Vari- 
able Output Guinard 
Rotary Piston Pump. 
electrically driven 
through Reduction 
Gear Box, for Oils 
of varying viscosity. 


STOTHERT € PITT LTD 


London Office: 38, Victoria Street, Westminster, S.W.|. 
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C ON DO R 7.S.€. UNIT 


Dominating the skyline of Rho near 
Milan is this Thermofor Catalytic <4 
Cracking Unit built in the refinery 


of Condor Societa per l’Industria 


Petrolifera e Chimica under licence » 
a 
from the Socony Vacuum Oil BA. 
Company. This 10,000 BPD T.C.C. : ~“ 
unit and all other process units in Sw: 
the Condor refinery, comprising r= 
crude distillation, feed preparation, ¥ 4 

= 


light hydrocarbon recovery and 
chemical treating, were engineered 
and erected by Stone & Webster 
Engineering Corporation, Badger 
Process Division, and by 

E. B. Badger & Sons Limited. 


E. B. BADGER & SONS LIMITED 


Affiliated with STONE & WEBSTER ENGINEERING CORPORATION, Badger Process Division, U.S.A. 


99 ALDWYCH, LONDON W-:C.2 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 
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USE THE RIGHT CONTAINER 


—and keep a 


jump ahead! 


PRODUCTS ARE PROTECTED BY 


TAL CONTAINERS 


FOR SAFETY IN TRANSIT 


METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 
WORKS: ELLESMERE PORT & RENFREW. ASSOCIATED COMPANIES OVERSEAS 
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